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Fr is uſual. for: Authors, to give an accounts in a Prefatumy Diſoourſo, . 
Works as; they preſent: to the Public. Apologies for defects, and aſ- a a 
ſiſtance to enable the Reader to difcover excellencies, compoſe no = 
ſmall. part of theſe: Addreſſes. I have little: ta ſay in either reſpect. | * 5 
The Bgokſeller ſuggeſted to me, ſeveral years ago, his wiſthdthat'l 


1 * 


- would» compoſe; a Chemical Dictionary. After ſome: deliberation 1 


engaged in the plan; from general as well as particular motives, | : 1 
which it is unneceſſary to ſtate, becauſe ſufficientiy obvious. Since — 
that time my progreſs has been interrupted, and at laſt ſuſpended for „ 4 

many months, by misfortunes and ilb healthg the former of Which; | 
though to myſelf an impreſſive leſſon of the bad principles of men in 
ſociety, is too trite an inſtance of the evils produced by that cauſe, to 
conſtitute any part of the preſent Diſcourſe. Neither of theſe can be 

urged in extenuation of the imperfections of the following work; but 
they are concluſive to juſtify the rectitude of the Author in the mind 
of ſuch, if any there be, as may ſuppoſe him to poſſeſs the power or 


the ability to have done better.. 


4 & Lou 8 
| *.- * 
OY A 6 — 4 1 4 
. — 


| 1 28: M — 
The form of a Dictionary, though, for many years, in high eſtima. 1 
tion with the world in books on every ſubject, is confeſſedly inimical to N —_— 
the natural order of things. For this reaſon it ſeems proper to men- - 
tion its advantages. When a ſubject does not, in itſelf, demand much 
of arrangement, or if the natural arrangement be ſuch as not to be 
apprehended but by thoſe who have made conſiderable advances in 
that department of knowledge, it is evident that the utility of a dictio-- „ 
nary to the Learner will more than compenſate for the offence given 5 be 
to the Maſters of the Science. And according y it is found that no fyſ- « 
tematical arrangement of mere words or terms, wich their enplana - 
tions, can poſſeis ſo much utility as that which follows the order of 
the alphabet. When Macquer's Dictionary firſt appeared; the Ru- 
thor remarked that Chemiſtry was little more than a collection of 1 
facts, ſcarcely entitled to the name of Science, or capable either of ſyn- ä 
thetic or analytic explanation. Whence he drew a juſt concluſion — 1, 
in favour of the Dictionary form. Since that time, the progteſs off „ 
Chemiſtry has, indeed, been uncommonly rapid. But if the Reader will 
contemplate the numerous 6 3h the Tables at the- 
dd Too end 
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Py 


1 Del nd 1 
troverſy among Chemiſts, at preſent, which pervades the whole of 
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ene Wong, for another Author to 1 to the market a work 
or, the ip in trade, or in litera- 


dhig caſe. cannot. apply te we. My Dictionary "is" 
camprehended-wathin. limits ſo much leſs extenfive than thoſ&appa=' 


to gegulate the conduct of every,individual. At all events, however, 


rently; exhibited, in the firſt part of Mr. Keir's work „that the departs” 


be very Gif.” 


ments, intended to be occupied by each muſt 8 f 
e leerer 


tct. . all : therefare diſmiſs th is conſideration Wi 


wiſh, that the world may foon de benefited” by the farther labours 


of that Author in his great undertaking” ron 
„ tlels.cquocal..clam, of juſtice preſents itſelf witk regard to 


the Authors from whoſe Works the following compilation has been, 
for the moſt part, extracted. I have, on no occaſion, ſcrupled to uſe 


the, very words of the Authors, when the neceſſity of abridgement 
and intetpolation, or the correction of error, have not required me 


Is. 


and accuracy, though it may per 


to act otherwie. This is ae the beſt, with regard to utility, 
1a 


ps be conſidered as a deductioſr 


from the Authors own claim to originality. On this laſt head p43 


maul Pays very; little anxiety, even if the work were of à differ 
kind z Arie truth being of infinitely” more wars than day others 
85 . & 4 | conſideration. 


hes 
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therefore, been led to reje& altogether the 
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marks of quotation z, but I have not nesleQcl to mejition"my authe- 
rities, wherever it was neceſfary. It wilt be found, on cloſe exantina= 
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F : 
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ing let of references from one article to another, and] to defeat the 
very, Pürgeſe of a Dictionary, Dy requiring the Reader te eonfult a 


any ſuch ht gject. To me. it ſeems. calculated! to produce a diſtract- 


eden er of articles, when his purpoſe Was tg fee under one article 
the greateſt part of what could be faid r I bave abeegd- 
ach, as the naehe of He WR Fe e 


make. ca : arti e a conciſe Eſſay ot. Tfact upon tue fabje&X under 
its title, and have thought it better to” make Secadenat ort ebe. 
titions, than oblige the Reader to'refer to Articles where the reges 
tixe branches of the ſubject ate more” Fully "treated Tue greats - - 
number of references is by ie more_vattrally fupphed By” 
thole ſhort notices ; and the Reader, if bis ptirpble”Rhuire ir, Wil Dave 
- recourſe, to the other articles without fatmat*dieaion.” The indes 
Ae, ne, 11nd Sees 
A diſtinction is fometimes made, in experimental Science, between 
men of theory and men of fack. We are but too apt to kun into 
extremes. The men of theory. confider gentrak reſults as the great 
and dignißed objects. dt Science, and etümte thie umportanes o es 
according to their. reſpective rank, among the illuftrations of their 1] 


1 CE &F 3.3. . F244 SS +3 3: i FH S 5 | 8 Dre > : oy ö . | 4 3 
general theorems. "The men of fact, on the contrary, zre diſpoſed = 
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to, attach 3 high Falte to the. practicat department aug are me 

more attentive to regiſter one incident after another; than to gener 3 
liſe and explain the operations they behold. The enliphteneKcaltivas | 
tor of Science will be neither of thefe exclufvaly; or fäther he will bes © 
both. Iu the acquiſition of Knowledge, few men” can patientiy eng 
dure a ſtate of doubt; and there are not many minds ſo cultivated\ands 

ſo powerful as to be aware of the ſeductions of a digeſted bypothe- 8 
ſis, Which continually preſegts its Poſſeſſor with imaginary dieo ves . 
ries. But the ordinary effects of an attention to Hypetheſfs are, thats” 

things, by frequent repetition, become allociated in the mind Wien 

hape no, real cohnection in nature; that fuck eyents"as comecide? 

w ebe rheory/jnake a tionger reien en dhe ding thai Morel. 
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a 15 BY Hi , i met 8 tre, . Nell rt 


8 


7 by the diet with of I he realoning : ; but in an. indirect method, 
wm the r n of [3 cir, adverſaries ar uments, With à view to 
confute- them Tr N 5 1 When, the mind is thus miſled, 
that's i Pres, © 92 0 g. be e ir (fa 
vour i, hes S oppo lite. hi of 5 0 cont 7 0 fore impartiality « can b 
produ ced.' + * he. man who Has. been ithated, tg 2 968 ande 
e Na by" 
Fac 0 0 Fate reject $ that, ele” 


' ++ 


SEE. 


appea 
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nd. Rn Jy 4 Ye 5 continues 
Pings 


A ble” to. Jn, 
is 4 rmed that, in emiſtr iſtry, even a bad warns is DRAG 
to methodiſe” and arrange facts. But this cannot be true; for bac 
theory, that is to ſay falſehood, cannot promote the ends Ge truth: 
So far as the 3 agrees with the truth, it will conſiſt of arran e- 
ment growing out of the nature of the facts themſelves; and ſo ar 

as it differs from this, it is deluſion. 1 
Under the impreſſion of theſe and other fundamental principles, 5 
I have been diſpoſed to ſet very little value upon the i 7 conjec- 
tures preſented to the Public reſpecting the Theory of Chemiſtry by 
a conſiderable number of men of — 5 5 I have uniformly 1 . 
voured to diſtribute the facts in ſuch a manner that they ma tend i 
to explain themſelves; and in the few articles where I have had occa- 
ſion to give an account of the theories of others, I have neyer ſcru- 
pled to diſtinguiſh the weak parts from the ſtrong. Many things 
are therefore related as matter of doubt, concerning Which A large | 
number of Chemiſts/entertain no doubt Whatever. 
la the controverſy n or the nature of Combuſ- 
tion, not a little remains to be done, Before it can be ſaid that the 
ä n. 1 wet underſtood. 1 Bags aflerted under the latter article, 
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3 8 Hold 
kat the doctrine which ret un on, or a compnon inne. 
matter, appears to me to be much the mol 


You &, and conſequently 
probable. But J | have not adopted 


t ad aenclature e;Anti- 
phlogiſtians. We are To continual 5 miſled by words 18 would, 
no doubt, be of great advantage if a cn ſtent and uniform nomen=- 


elature were generally adopted. The French nomenclature, though 
I without its faults, rde to "yp more perfect than any other. 
ich has been offered! but I dl 


not. 1 th hb _mydelf, at. liberty. to- 
e the public choice, by uſing it in an Jementary work 


SLA 

With 1 to the materials; to which 1 have had recour e, 10 
not here enter info any detail. It would be of little uſe. to the Be- 
ginner, and the Man '& Science will ſcarcely need. the ſtance! of. 
the Index of | Nunes to aſcertain the principal Jources. of my. infor- 


mation. Thoſe only Who may have underta n. he 1 taſk. 
of bringing together,” in one . the various. f 


Science- 
y methodiſed, which lie diſperſed-through, the HE 3.7 Acade- 
mies, Literary Journals; and Tre In Various 15 


Suag will, 
a aware & the probabititics of "error Or im perfeCtion —_ fach 
| undertaking. 3 conſiderable portion of theſe 8815 


pon +of-t be inacteffible, Gf i DAL Rh "to Nt ule the, 
men uſtry of compi lation inuſt alf Have iti limits. Human 
un 


— ire to eg accompliſnied within ſome definite vo 
_ rk would fuff N the Fo ves ko: Y 
Plags, even during the performance. I will; not Here expreſs ANF: ; 
wiſh, that my reſearches Had been mare fortunate,. or 
reſourges more extenſive, Every man of reffe ien will de 
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magneſia; but modern chemiſts have juſtly rejected it as 8 and indefinite. 


ABSTRACTION. In the procels of diſtillation, the volatile products which come 


over and are condenſed in the receivers, are- ſometimes - ſaid to be abſtracted from 
the more fixed part which remains behind. This term is chiefly uſed, when an acid 
or other fluid is repeatedly poured upon any ſubſtance in a retort, and diſtilled off, 
with a view to change its ſtate, or the nature of its compoſition. See DiSTILLA- 
TION. 

ACESCENT. A ſubſtance which becomes four or acid by ſpontaneous decom- 
poſition, i is faid to be aceſcent. 
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SSORBENT. The more - Gluble earths 1 were . Ag awel by the | 
name of abſorbent earths. [This diviſion comprehended clay, Rs. and | 
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ACETOUS. Of or belonging to vinegar, or dhe acetous acid. See a—_ 


Ackrous. 


ACHROMATIC. Teleſcopes formed of a combination of lenſes, which in a great 


meaſure. correct the optical aberration. ariſing from the various colours of light, are 


called achromatic teleſcopes. Some of theſe have been made wonderfully perfect, 
and their excellence appears to be limited only by the 57 E e of the art of 


glaſs making. The artifice of this capital invention of Dollond conſiſts in ſelecting, 


by trial, two ſuch pieces of glaſs, to form the object lenſes, as. ſeparate the va-. 
at angles of 


riouſly coloured rays of light to equal angles of divergence, at diffg 
refractioh of the mean ray; in which ab 3 it is evident, that, if \ made to 
refra& towards contrary parts, the whole ray may be cauſed; to deviate fr 
courſe without us ances into  — "The * of the Eren 
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in a great meaſure confined to _ 2 of making that kind of glaſs which 
| ſhalt eauſe a great divergence egloured with. refpect ta each other, 
. while the mean refraction is ſmall. See GLass. Dt SN” . 
ACID. In the infancy of any ſcience, when the attention of its cultivators is 
chiefly employed 45 ſubſtances which differ from each other by great and obvious 
1 variations, it is eaſy to eſtabliſh criterions, by which the claffification of bodies may 
; ; be effected: but when any particular branch is carried to a conſiderable degree of 
1 perfection, there will always be found a variety of articles which form a connection 
between one claſs and another, and render it difficult to draw the line of diſcri- 
mination. Acids were formerly diſtinguiſhed by the popular criterion of taſte which 
is peculiar to them, and is denoted by the word ſourneſs. Modern diſcoveries have, 
however, exhibited acids, in which the leading properties are too obſcure to be of 
® any great utility in determining their nature when unknown ; and it is only from 
the general aſſemblage of properties that they can be diſtinguiſhed. Theſe pro- 
erties are, 
: 1. Their taſte is ſour and corroſive, unleſs diluted with water. 2. They change 
blue vegetable colours tg a red. 3. Mott of them unite with water in all propor- 
tions; and many have ſo ſtrong an attraction to that fluid as. not to be exhibited 
in the ſolid ſtate, 4. At a moderate temperature, or in the humid way, they com- 
bine with alkalis ſo ſtrongly as to take them from all other ſubſtances. 5. They 
combine with moſt bodies, and form combinations attended with many intereſting 


phenomena; upon the due explanation of which a great part of the ſcience of che- 
miſtry depends. | | 
There are a conſiderable number of inſtances in which combuſtible ſubſtances 
are converted into acids by being burned. . Thus ſulphur, by combuſtion, affords 
vitriolic acid; phlogiſticated air, repeatedly ignited by electricity, affords nitrous 
| acid; and phoſphorus, by burning, is converted into phoſphoric acid. The ana- 
UL logy of other facts appears to juſtify the general poſition, that acids. conſiſt each of 
3 | a peculiar baſis, altered by combuſtion ; and, as it is now generally admitted that 
i the vital or truly reſpirable part of the atmoſphere is abſorbed during combuſtion, 
it will follow that an acid confifts of a combuſtible ſabſlance united with vital air, 
This is indeed the ſimpleſt way of ſtating the reſult. But it is of the greateſt | 
importance, in ſcientific purſuits, to be cautious in ſimplifying our deductions. Ge- 
neral hypotheſes are moſt commonly conſtructed, by overlooking ſuch concomitant 
2 in natural events as are leaſt ſtriking; but which, nevertheleſs, cannot 
| be reaſoned out of the courſe of the actual proceſſes. When this expedient is uſed to 
3 = obtain a deluſive ſhew of fimplicity, the buſineſs of enquiring into the phenomena 
4 Which are exhibited around us, degenerates into a war of words, and the facts are no 
3 Moe impartially diſplayed ; fuch facts being always eſteemed of greateſt value as 
3 - ſeem moſt effectual in ſupporting the favourite ſyſtem, It muſt be confeſſed, how- 


4 a. ever, on the other hand, that all uſeful inveſtigation muſt neceſſarily tend to the 
* -* diſcovery of general truths, and the development of the ſimple laws of nature; that 
1 ks ſyſtems, formed in the leſs perfect ſtate of any ſcience, will of courfe be founded on 
2B fewer facts, and will, by active emendation, become more and more compli- 
3 cated ; and, conſequently, that. the real improvement of any theory will almoſt 
8 22 conſiſt in the rejection of principles formerly held to be eſſential to the 
cience. . 

4 ' The chemi of France confider combuſtion as a mere union of vital air with 
any e flammable fubſtance. Moſt of the chemiſts in England and Germany 
wp one general principle of inflammability, called phlogiſton, to exiſt in all 
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bodies which are ſuſceptible of burning, and they maintain that combuſtion is a 


diſengagement of phlogiſton. The diſcovery that vital air is abſorbed in this proceſs, 
has rendered the ancient theory leſs ſimple. Phlogiſton was formerly a being of 
eat uſe, in ſolving the appearances that take place in all bodies by burning; and 
its exiſtence was therefore inferred from the facts to which it was applied: but at 
preſent it embarraſſes the chemiſt in various inſtances, and has been diſpoſed of hy- 
pothetically, according to the fancy of the theoriſts. Some affirm, that the vital air 
combines with the baſe of the combuſtible body, while the phlogiſton is diſengaged 
and flies off: others aſſert, that vital air unites with phlogiſton only in all caſes of 
combuſtion; ſo that there are two effective cauſes of this phenomenon ; namely, 
phlogiſton, and air. An acid may therefore be confidered as compoſed | of a 
combuſtible baſis, united with vital air; or as the ſame baſe, firſt deprived of phlo- 
giſton and then united to vital air; or as a combination of the baſis, together with 
phlogiſton and vital air, which, in ſome inſtances, the phlogiſtic philoſophers find 
it neceſſary to ſuppoſe ; or, laſtly, if the vital air be aſſumed to be a compounded 
body, and its parts be ſuppoſed to conſiſt of the general principle of acidity, com- 
bined-with fire or the matter of heat, it is evident that we ſhall have proceeded ſtill 
farther into the regions of hypotheſis, and the variety of poſſible arrangements will 
be greatly multiplied. The writings of modern chemiſts are filled with diſquiſitions 
founded upon aſſumed combinations of this nature. . 
© Several ingenious attempts have been made to aſcertain the ſtrength of acids, and 
the real quantity of ſaline matter contained in ſuch as cannot, by any means hitherto 
deviſed, be deprived of water. Both theſe objects are very difficult to be obtained, 
and the latter, more eſpecially, does not ſeem to be determinable by any other : = 
proceſs than ſuch as ſhall actually leave the acid in a pure ſtate, without the pre- | 19 
ſence of water or any other ſubſtance. The proſpect of this appears to be ſo un- = 
e as almoſt effectually to diſcourage any attempts at performing it. The 
former enquiry ſeems to be within our power, provided the determination of the 
ſtrength of acids be underſtood to imply nothing more than to deduce a method of 
aſcertaining the quantity of acid, of a given denſity, which may be contained in 
any given meaſure of the ſame acid, more or leſs diluted with water. Experiments 
carefully made, by adding certain regulated quantities of water to equal portions of 
the denſeſt acids, will exhibit a ſeries of denſities or ſpecific gravities, which, being 
tabulated, will ſerve to indicate the quantities of the denſeſt acid which may be 
contained in any other portions of the ſame acid examined at the temperature of 2 
the original experiments, or with a due allowance for any variation between the 
temperatures. . os | =_ 
The uſual method of aſcertaining the comparative ſtrengths of different acids, 
conſiſts in ſaturating them with alkaline ſalt; that acid being e 
which requires the greateſt quantity of alkali to cauſe the total diſappearance of its 
acid properties. Againſt this, however, it is an inſurmountable objection, that the 
acids do not differ from each other merely in ſtrength, as eſtimated by this criterion, 4 
but are -principally diſtinguiſhed from each other by their ſeveral attractions to otber _— 
ſubſtances, which follow no conſtant law deducible from experiments made with alkalis. _ 
$0 that the acid which requires the greateſt quantity of alkali for its ſaturation, will not 
maintain the ſame precedence when applied to earths, metals, or combuſtible bodies, 
As the method of examination by alkalis may nevertheleſs: have its uſes, eſpecially 
in acids of the ſame kind, it is proper to obſerve, that the mineral alkali in pure 
cryſtals, ſuffered to fall into effloreſcence, and then dried in fimilar circumftances for 
- 2 | : a deter- 
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a determinate time by the heat of boiling water, is the beſt ſubſtance for affording 
a conſtant reſult, It muſt be preſerved in a dry battle well cloſed. | 
At firſt conſideration it may ſeem an eaſy matter to determine the quantity of acid 
in any meaſure of fluid, by ſaturating it with alkali, and cryſtallizing the neutral 
falt by. evaporating the water. This method muſt be allowed to poſſeſs ſome ad- 
vantages, though it is preſſed with difficulties of conſiderable magnitude. It is by no 
means eaſy to aſcertain the quantity of an alkali. , The mineral alkali, juſt ſpoken of, 
contains a large quantity of fixed air, which being pretty conſtant, may not, indeed, 
prevent the alkali from being uſed to obtain proportional reſults ; but it muſt 
be driven off when the abſolute quantity of alkali is the obje& of enquiry; and 
the alkali, thus treated by fire, will in moſt, if not all, caſes diſſolve a portion of the 
veſſel, and, from its ſtrong tendency-to attract moiſture from the ab will be very 
difficult to be weighed. A careful operator may, however, get over theſe obſtacles, 
by weighing the earth depoſited during the combination of the alkali with the acid, 
and this weight of earth being deducted from the weight of the hot alkali, previouſly 
aſcertained in a cloſed bottle, will leave the real weight of the alkali itfelf : but, after 
this proceeding, the neutral ſalt will differ in its weight, according to the quantity 
of water which enters into the formation of its cryſtals; for this quantity will be 
greater, the lower the temperature-at which the cryftals were formed : ſo that, in 
the courſe. of evaporation and cooling, the cryſtals will contain more and more 
water, according to the order of their depoſition. The beſt method of rendering 
the water of e a conſtant quantity ſeems to be, to evaporate on a water 
bath, and let the neutral ſalt ſeparate without expoſing the fluid to the lower tem- 
rature. | 8 | 5 . . 
"The acids hitherto diſcovered are diſtinguiſhed according to the mineral, vege- 
table, or animal kingdoms from which they are obtained. The mineral kingdom 
affords, 1. the vitriolic acid, known in commerce by the name of oil of vitriol ; 
2. the nitrous acid, called ſpirit of nitre; 3. the marine acid, called ſpirit of 
ſalt; 4. the aerial acid, or fixed air; 5. the acid of borax, or ſedative ſalt; 6. the 
acid of fluor fpar, or ſparry acid; 7. the acid of amber, or ſuccinous acid; 8. the 
acid of phoſphorus, or phoſphoric acid; 9. the acid of arſenic; 10. the acid of 
tin; 11. the acid of e 12. the acid of tungſten, or wolfram. R 
The vegetable kingdom affords the acids, 1. of lemons ; 2. of apples, or unripe 
fruits; 3. of galls; 4. of benzoin; 5. of tartar; 6. of ſugar, or ſorrel; 7. of 
mucilage, or ſugar, by deſtructive diſtillation"; 8. of tartar, and 9. of wood, by the 
fame proceſs; 10: the acid of camphor; and, 11. the acetous acid, or vinegar. 
Tue animal kingdom affords the acid, 1. of milk; 2. of ſugar of milk; 
4 2 og Lows 
3. of ants; 4. of Pruſſian blue; 5. of fat; 6. of the ſtone of the bladder; and, 
of ſilk- worms. | | e | 5 : 
' ACID, ACETOUS. Vinegar is an acid, formed by that ſpontaneous change 
which takes place in organized fubſtances, and is diſtinguiſhed by the name of 
fermentation. For the circumſtances and requiſites neceſſary to produce this acid, 
fee the words FERMENTATION, and VIx EAR. When vinegar is expoſed to diſtil- 
E- lation, a watery fluid firſt riſes, which is ſcarcely acid, bur poſſeſſes the lively ſmelt 
3 of the vinegar itſelf; this is ſucceeded by the acid which chemiſts call the acetous 
acid, and in commerce is called diſtilled vinegar. The acid reſerved as diſtilled 
vinegar maſt ag exceed two-thirds of the whole, becauſe the action of the heat 
begins to produce a conſiderable change in the remaining principles on 2 - = hd | 
| |  & F . 0 
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Diſtilled vinegar is much diluted with the water which comes over with it, 


and theſe two fluids do not fufficiently differ in volatility to admit of the acid being : 
concentrated, by expelling the water by e A large portion of this * 
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water may, however, be ſeparated, by Expoſing the fluid to a freezing atmoſphere ; 
for the water congeals firſt, and may then be taken out: the remaining ſtrong acid 
may be rendered exceedingly pure, by ſeveral rectifications on a water bath, which 
deprive it of ſuch extraneous and oily parts as may have paſſed over in the firſt 
diſtillation. At the beginning of the rectification, a very ſpirituous fluid paſſes over, 
which, being ſeparated and rectified by itſelf, yields a true and fine ether, of a 
very pleaſant ſmell, and immiſcible with water; which ether may be added to the 
purified acid of the other rectifications. In this proceſs * it is eſſential go preſerve 
the phlegm which paſſes over in the firſt diſtillation, becauſe it contains the moſt 
fragrant parts of the fluid, and ought, therefore, to be added to the reſt of the 

diſtilled. product expoſed to congelation. at 1 5 


+ B 


The acetous acid obtained in the foregoing proceſs ſeems: to be the true con- 
centrated acid, though there may, perhaps, be found reaſons to- doubt whether the 
frequent exhibition of the vaporous form may not have cauſed it to imibibe ſome 
principle from the atmoſphere. In the other methods of conceatrating this acid, there 
appear ſufficient reaſons to conclude that this really happens: theſe operations conſiſt 

in combining the diluted or weak acetous acid with an earth, alkali, or metal, and 
afterwards driving it off by diſtillation from the cryſtallized or dry ſalt. In many, 
and perhaps moſt inſtances of this kind with acetous acid, the combination is. at- 
tended with the abſorption of vital air from the atmoſphere, which greatly increaſes 
the activity of the acid; and accordingly the acid afforded in diſtillation has 
very different properties from thoſe of diſtilled vinegar, even when both acids are 
equally diluted : thus the acid called radical vinegar, obtained by diſtillation from 

the ſaline combination of vinegar and copper, which is improperly called diſtilled 
verdigriſe, differs greatly from the vinegar made uſe of; and as the combination 
does not take place, unleſs reſpirable air be abſorbed, it follows from this, as well 

as other circumſtances, that pure radical vinegar poſſeſſes a higher degree of aci - 
dification in conſequence of its having abſorbed vital air. | | 
Ass the acetous acid has been long known to chemiſts, its combinations with 
earths, alkalis, metals, and other bodies, will be noticed under the reſpective 
articles; and for its formation, and the inductions of philoſophers concerning its 
component parts, ſee the word VI EG AKXxXx. W * N N "2 
. ACID, AERIAL. This name was given by Bergman to the acid which is moſt 5 — 
commonly diſtinguiſhed by the name of fixed air. This laſt term, indeed, carries „ 
nothing diſtinctive in it, ſince it has been diſcovered that all permanently claſtie ; 
fluids, or airs, may be fixed by combination with other bodies; beſides which, as 8 
the qualities of this acid are as often the ſubject of enquiry in its elaſtic as in its | 
fixed ſtate, there is an evident impropriety in the appellation ed; nevertheleſs, 2323 
as chemiſts are not agreed in the uſe of any other term, we think it proper. to 8 1 
conform to the name generally adopted See Ain, Fixtp. N | EM "YN 
- ACID OF AMBER. When amber is fubmitted to diſtillation by a-graduated . = 
1eat in a retort, the products are firſt a reddiſh acid phlegm, which fella ſtrongly _ | 

of the amber; next a volatile acid ſalt, which ſublimes and forms ſmall white oe 
yellowiſh needles that occupy the neck of the retort; this is ſucceeded. by a White 
volatile oil of a pungent; ſmell, but which becomes browner, more vifeid, and 
empyreumatic, as the. diſtillation proceeds: and the reſidue is a black, brittle, bigtumi- 
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of Lovitz, See Kier's Didtionary, p. 3 
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nous maſs, It is the white ſublimed ſalt which is diſtingui 
i the acid of amber, and requires to be further purifiee 
0 cryſtallizations. A pound of amber does 
this ſalt. ; FT | 2 
3 The acid of amber is ſoluble in twenty- four times its weight of cold water, and 
in a much leſs quantity when boiling hot. Boiling ſpirte of wine takes up more 
than one-third of its weight, of which a conſiderable portion ſeparates in cryſtals 
by cooling. Vitriolic acid diſſolves it, as do likewiſe the nitrous, marine, acetous, 
and regaline acids, by the aſſiſtance of heat; but it may be again ſeparated from 
them without alteration. Mere heat ſublimes it at a higher temperature than 
raiſes the volatile alkali. The addition of nitre cauſes it to detonate, but the aerial 
products of this detonation have not been aſcertained. | 
The acid properties of this ſalt are exhibited by its taſte, by its giving a red 
1 colour to litmus, or heliotropium, and to ſyrup of violets, and alſo by its com- 
ot bining with alkalis, earths, and metallic calces, with which it forms peculiar ſaline 
compounds. | | 
When a ſolution of vegetable alkali is ſaturated with the acid of amber, and 
ſlowly evaporated, it affords a neutral ſalt in white tranſparent cryſtals, which 
have a bitter taſte, are eaſily ſoluble in water, and deliqueſce in the air: in the fire 
they decrepitate and melt, but the acid is not driven off, unleſs perhaps by a very 
ſtrong heat. The neutral ſalt formed in the ſame manner with this acid and the 
mineral alkali poſſeſſes nearly the ſame properties, excepting that they do not attract 
humidity when expoſed to the air. The combination of volatile alkali with acid of 
amber ſhoots into needle-formed cryſtals, which deliqueſce in the air, evaporate 
totally when heated in a filver ſpoon, and ſublime entire by heat in cloſed veffels. 
Lime and ponderous earth both form ſalts of very ſparing ſolubility with this 
acid: magneſia forms with it a white ſaline maſs of a gummy conſiſtence, which 
becomes yellowiſh when dried by the fire, but afterwards attracts moiſture from 
the air; Clay and the acid of amber form a ſalt in priſmatic cryſtals 
The various experiments neceflary to aſcertain the habitudes of the acid of amber 
with metals have not been yet made and duly verified. Gold and platina have not 
been tried. Silver is not ated upon in its metallic ſtate ; but if it be previouſly 
diſſolved in another acid, and precipitated by the addition of an alkali, the preci- 
= pitate will combine with the acid of amber, with which it forms long thin cryſtals, 
which part with their acid to alkalis, and alſo to filver and copper. Copper, in 
its metallic ſtate, forms with the acid of amber a green ſolution that affords cryſtals. 
Lead is not ated upon in the metallic ſtate; but its precipitate by alkalis is diſ- 
tolved, and affords cryſtals: the lead may be precipitated from this ſolution in the 
metallic form, by the addition of zinc, or in the form of a grey calx, when an 
alkali is added. Iron and its precipitates are diſſolved in this acid, and the latter 
afford cryſtals. Tin is taken up, but falls again in the form of a white calx. The 
| precipitate of this metal from an acid by an alkali is alſo ſoluble in acid of amber, 
and affords, by evaporation, broad, foliated, tranſparent cryſtals. By digeſting the 
precipitate ' of mercury by an alkali, for ſome days, in acid of amber, a ſhapeleſs 
_ faline maſs is obtained, from which the mercury is precipitated in very ſmall quan- 
Writies by alkali, copiouſly by liver of ſulphur, and in its metallic ſtate by copper. 
Zinc is readily diffolved in its metallic ſtate by this acid: the ſolution of precipi- 
rate of zinc, obtained by alkalis, affords cryſtals. Biſmuth, and its precipitate by 
alkalis, are likewiſe ſoluble, and the latter cryſtallizable. None of the e 
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metallic combinations of this acid are deliqueſcent, and they all give out their acid 
3 the order of the attractions of this acid, ſer ArrxAcriox, ELECTIVE. . 

ACID OF AN TS. Theſe inſects contain an acid, which they either diſcharge 
when irritated, or moiſten their fangs with it, to render their bite more painful: it 
may be obtained from the ants, either by ſimple diſtillation, or by infuſion of them 
in boiling water, and ſubſequent diſtillation of as much of the water as can be 
brought over without burning the reſidue: it may be purified either by repeated 
rectifications carefully managed, or by boiling to ſeparate the impurities; or it 
may, after rectification, be concentrated by frolt, which ſeparates part of its water 
in the form of ice. If it be {ſaturated with fixed alkali, then filtered, evaporated, 
and diſtilled with half its weight of concentrated vitriolic acid, a very clear ſtrong 
acid comes over. The acid of ants obtained in this way may, however, with great 
juftice, be ſuſpected of having ſuffered a change in its properties, of the ſame nature 
as that which vinegar is ſubje& to, when converted into radical vinegar by a like 
proceſs. (See page 5.) 24 | 
The acid of ants exhibits all the uſual criterions of acidity, ſuch as reddening 
blue vegetable colours; it renders the vitriolic acid black, and gives the yellow 
colour and fuming” quality to pale nitrous: acid. When diſtilled with ardent ſpirit, 
it affords ſome indications of an ethereal product; and the concentrated acid, ob- 
tained from its alkaline combination with alkalis, affords a large proportion of ether 
with ardent ſpirit. This appears to fhew that the latter acid is altered by the pro- 
ceſs it has undergone, during which it probably becomes more completely acidified, 
by abſorbing a greater portion of vital air. | 

The acid of ants unites with fixed vegetable alkali and forms a neutral ſalt in deli- 
queſcent cryſtals, from which the acid may be driven by heat, though not in its. 
entire ſtate; for the heat requifite for that purpoſe is fo great, that the acid is 
decompoſed, and affords fixed air and inflammable air. Wich mineral alkali this 
acid forms a very ſoluble, cryſtallizable, deliqueſcent ſalt, which is ſuſpended in 
twice its weight of water: its combination with volatile alkali is ſo greedy of water, 
that it cannot be exhibited in the cryſtalline form but with great difficulty. 

Acid of ants, combined with lime, affords permanent cryſtals ſoluble in eight 
times their weight of water, and of a bitter taſte ; magneſia is attacked by it, and 
forms an inſipid cryſtalline falt, ſoluble in thirteen parts of water. Ponderous earth 
afforded permanent cryſtals, ſoluble in four parts of water; and pure clay, or earth 
of alum, unites with difficulty with it. None of theſe combinations are ſoluble in 
ardent ſpirit. : | 2 | | 

This acid diſſolves iron and zinc very readily, but its action on copper is weak: 
it ſcarcely acts at all upon ſilver, lead, tin, regulus of antimony, biſmuth, mercury, 
arſenic, cobalt, nickel, and gold, but it diffolves their calces : it does not act upon 
the calx of platina. The ſalts formed by the calces of ſilver, copper, lead, biſ- 
muth, and mercury, are cryſtallizable. | 

ACID OF APPLES. The acid which abounds in ſour or unripe fruits 
exhibits diſtin& properties: as it is plentifully obtained from apples, the firſt 
examiner, Scheele, has denominated it the Acid of Apples. In order to ob- 
tain it, the juice of ſour apples is expreſſed from the fruit, and ſaturated with 
vegetable alkali. To this liquor a ſolution of the vitriolic falt of lead muſt be very 
gradually added: a double decompoſition takes place; the vitriolic acid com- 
bines with the alkali, and forms vitriolated tartar, at the ſame time that the 
acid of apples, uniting with the lead, forms an inſoluble precipitate. When the 
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| wr precipitate nearly ceaſes to fall down, the ſolution of vitriol of lead muſt be added 
=—_ - - cautiouſly, a drop at a time, until no more precipitate is afforded-< the-vitriolated 
| tartar may be waſhed off from the precipitate; and diluted: vitriolic acid being then 
* ured on the precipitate, ſugar of lead 1s again formed, and the acid of apples is 
3a bs p S gU 4 pk 
at li . | | | | | þ 
In ſuch Rue as contain the acid of lemons, as well as that of apples, the ſepa- 1 
ration of one from the other is accompliſhed by the following proceſs: The juice 4 
of gooſeberries, for example, is evaporated to the conſiſtence of ſyrup; pure 7 
ardent ſpirit being poured upon this, diſſolves the acids, and leaves the mucilage, : 
which may be ſeparated by filtration: the ardent ſpirit being then evaporated, and 
water added, the acids muſt be ſaturated with chalk. The ſolution being boiled 
for a few minutes, the calcareous falt of lemons falls to the bottom, on account of 
f 5 its difficult ſolubility, while the other ſalt, conſiſting of the acid of apples united to 
X 3 lime, remains ſuſpended, and may conſequently be decanted off. This neutral ſalt 
| not being ſoluble in ſpirit of wine, may be precipitated by the addition of a proper 
quantity of that fluid, which, at the ſame time, deprives it of a portion of ſapo- 
naceous and ſaccharine matter. The coagulum, or precipitate, which conſiſts for 
the molt part of the acid of apples, perfectly neutralized by lime, may be diſſolved 
in boiling water. An addition of ſugar of lead forms a precipitate by double . 
affinity, as in the firſt caſe, conſiſting of the acid of apples united to lead; and this | 
waſhed precipitate may be Fo capes. by the addition of diluted vitriolic acid, which 

4 combines with the lead, and ſets the acid of apples at liberty.  _ 7 

This acid exhibits peculiar properties: it cannot be obtained . in cryſtals, and 
forms deliqueſcent ſalts with the three alkalis, and alſo with magneſia. Its ſaline 
combination with lime is cryſtallizable; and with clay it forms a ſalt of very ſparing 
ſolubility : it diſſolves iron, with which it forms a ſalt that does not cryſtallize; 

with zinc it forms a ſalt which affords beautiful cryſtals. It precipitates the nitrous 
ſolutions of mercury, lead, ſilver, and gold, in the metallic ſtate. When nitrous: 
acid is repeatedly diſtilled from it, it is converted into acid of ſugar. | 

ACID OF ARSENIC, or Azstnicat Acip. The earlier chemiſts were em- 
barraſſed in the determination of the nature of the white ſublimate which is obtained 
during the roaſting of cobalt and other metallic ores, known in commerce by the 

| . | name of arſenic: its ſolubility in water, its power of combining with metals in 

[i their reguline ſtate, together with other apparently heterogeneous properties, ren- 

BM dered it difficult to determine whether it ought to he claſſed with metals or ſalts. 
Subſequent diſcoveries have ſhewn the relation it bears to both: when treated with 
combuſtible matter, in cloſe veſſels, it ſublimes in the metallic form; combuſtion, - 
or any analogous proceſs, converts it into a calx ; and when the combuſtion is car- 
ried ſtill further, by the application of nitrous acid, the arſenical bafis becomes 

. itſelf converted into an acid. | | | | gh > 

Wie are indebted to the illuſtrious. Scheele for the diſcovery of this acid, which 
may be obtained by various methods. "Two ounces of the white calx of arſenic, 
reduced to powder in a glaſs mortar, are to be put into a tubulated retort, likewiſe 
of glaſs : upon this ſeven ounces of pure marine acid, of the ſpecific gravity of 
125, muſt be-poured; the mixture muſt then be heated until the arſenic is diſ- 
ſalved, and then, while the ſolution is till warm, three ounces and a half of pure 
nitrous acid, of the ſame ſpecific gravity, are to be added, together with what marine 
acid may have come over into the receiver; the receiver may then be again 
applied, but not luted, and the diſtillation continued. The mixture froths and 
emits red nitrous fumes, part of which are condenſed in the receiver in coloured 
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or phlogiſticated nitrous acid. As ſoon as, in the progreſs of che operation, the red 
vapours have ceaſed to appear, an ounce of finely powdered arſenic is to be again 
added, and the ſolution effected as before, by a gentle ebullition. To this an ounce 
and a half of freſh nitrous acid muſt be added, which will produce a ſecond effer- 
veſcence and diſcharge of red vapours : the diſtillation muſt now be continued to 
dryneſs, and the fire muſt be urged towards the end, to ſuch a degree as to make 
the reſidual white maſs thoroughly red hot. This maſs is the dry acid of arſenic, 
which may either be preſerved in that form in a cloſed veſſel, or may be diſſolved 
by boiling it for a few minutes in twice its weight of diſtilled water. The ſolution, 
after ſubſidence, or filtration through blotting paper, previouſly waſhed in hot 
water, is the liquid acid of arſenic. 
This proceſs conſiſts in nothing more than a judicious application of nitrous 
acid to the white arſenic, which it acidifies either by the communication of vital 
air, the abſtraction of phlogiſton, or perhaps by both; but, in a word, by effecting 
the ſame change as is produced by combuſtion, whatever may be the theory of 
that proceſs. As the white arſenic 1s ſcarcely ſoluble in nitrous acid, and as the 
violent efferveſcence produced by adding aqua-regia, or a mixture of marine and 
nitrous acid, to this ſubſtance, is found to throw the powder up to the ſurface before 
ſolution can take place, it is evidently moſt convenient to divide the arſenic, by 
previous ſolution in marine acid, in order that the nitrous acid may with faci- 
lity act upon all its parts. This appears to be the uſe of the marine acid. The 
ignition at the end of the operation ſerves to drive off the adventitious acids which 
might remain together with that of arſenic; and from this circumſtance it is ſeen 10 | 
how much more fixed the arſenical acid is than the calx itſelf. This acid, which — 
appears to be ſcarcely, if at all, leſs poiſonous than arſenic itſelf, has no taſte when 5 
perfectly dry; which ſeems to ariſe from its not readily combining with water, 
though it is ſoluble in a ſmall proportion of that fluid, and even attracts it from 
the atmoſphere, and deliqueſces in proceſs of time. The glaſs retort is much cor- 1 
roded during this operation, and the acid, after ſolution in water, depoſits an earth 'Y 
which is found to be filiceous. It is not clear, however, from this circumſtance, that x 
the dry arſenical acid diffolves filiceous earth, becauſe the glaſs may, with equal 
probability, be ſuppoſed to ſuffer decompoſition by virtue of” a ſuperior affinity be- 
tween the alkali of the glaſs and itſelf. | INS 
The inventor likewiſe converted arſenic into an acid by means of manganeſe. 
This metallic calx is known to be capable of affording vital air during any proceſs, 
by which it is brought nearer to the metallic ſtate : it therefore produces, in many 
bodies to which it may be properly applied, changes ſimilar to thoſe effected by 
combuſtion; that 1s to fay, according to the ancient theory, it dephlogiſticates them. 
If one part of powdered manganeſe be mixed, in a tubulated retort, with three parts 
of the above deſcribed marine acid, the veſſel being of ſuch a ſize as that the 
mixture ſhall occupy one fourth of its capacity ; and if one fourth of white pow- 
dered arſenic, with the addition of one eighth of diftilled water, be put into a re- 
ceiver, which is then to be luted on, and diſtillation be effe&ed by a ſand hear, the 
manganeſe will convert the marine acid into that aeriform fluid, which is known by 
the name of dephlogiſticated marine acid. This acid will be abſorbed by the water 
in the receiver, where it will produce an effect upon the arſenic, of the ſame nature 
as that which itſelf ſuſtained in the retort from the manganeſe, that is to ſay, it will 9 
dephlogiſticate it, or communicate that vital air which is neceſſary to convert it into 
a an acid. During the courſe of ſome hours the arſenic will be diſſolved, and two 
2 different liquid ſtrata, which will not * together, will be perceived in the re- 
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ceiver. This ſolution may now be put into a clean glaſs retort, and diſtilled ta 
dryneſs by a fire which mult be raiſed to ignition at the end of the proceſs. In 
this operation, likewiſe, two different liquids paſs over into the receiver, and do 
- unite together. A white maſs remains in the retort, which is the acid of 
arſenic. | | . 
The two different liquids are ſtated by Scheele to conſiſt of liquid butter of 
arſenic, and ſolution of arſenical acid: for the dephlogiſticated, or aerated marine 
acid, which comes over in the operation with manganeſe, acidifies part of the 
arſenic in the receiver, and is itſelf by that means again converted into common 
marine acid, which diſſolves a portion of the arſenic that yet remains uachanged. 
This laſt ſolution being much heavier than the other, occupies the lower place. 
The arſenical acid was likewiſe obtained more than forty years ago, by the 
celebrated Macquer, who ſuppoſed it to be mere arſenic, Pelletier has repeated 
the proceſs, by mixing white arſenic with the faline combination of nitrous acid 
and volatile alkali, and diſtilling the mixture. Fuming_. nitrous acid firſt paſſes 
e and afterwards the volatile alkali, while the arſenic is left behind in the ſtate 
of an acid. | | | | | . | f 
The white calx of arſenic gains about one ninth of additional weight by being 
converted into an acid: this, however, muſt vary, if it ſhould appear, upon expe- 
riment, that the calx of arſenic is not always accurately in the ſame ſtate. | 
The acid of arſenic is again reduced by treatment with inflammable matter 
If one ounce of dry acid of arſenic be expoſed to a temperature nearly approach- 
ing to ignition, it flows into a clear liquid, which when cold is of a milky colour; 
but if the heat be raiſed to ſuch a degree as to ſoften the glaſs retort, the acid 
begins to boil, and a ſublimation of arſenical calx takes place, which continues 
as long as the ebullition is Kept up. In the experiment of Scheele, the acid was 
loſt by the melting of the retort at the end of half an hour: the ſame. quantity of 
dry acid of arſenic was diſſi pated by heat in an open crucible in a quarter of an 
hour, probably becauſe. the heat was greater. The vapours received under a 
glaſs veſſel conſiſted in the white calx of arſenic, and not the arſenical acid. A 
{mail quantity of clear glaſs, difficultly fuſible, remained in the crucible, and was 
found to conſiſt of clay and arſenical acid. In the humid way, the arſenical acid is 
not affected by digeſtion with charcoal; but if the mixture be put into a retort, 
and the moiſture driven off by heat, which 1s afterwards to be increaſed until a 
low ignition is produced, the maſs at this laſt period takes fire ſuddenly, the whole 
of the acid being reduced and ſublimed into the neck of the retort. Moſt of this 
product conſiſts of the regulus, or arſenic in the metallic ſtate, the reſt conſiſting 
of the white calx of arſenic with powder of charcoal, no doubt raiſed before the 
complete reduction had time to take place. No veſtige of acid is found in this 
operation, but a few drops of water are found in the receiver, which muſt not be 


applied until the whole of the moiſture of the original mixture has been diſſipated. 


This experiment ſucceeds equally with the arſenical acid prepared by means of 
manganeſe. After ſome days digeſtion of the acid of arſenic with oil of turpentine, 
unctuous oil, and ſugar, the mixture becomes thick and black; and if ſome marine 
acid be abſtracted from this by a gentle heat, it is found to contain arſenic, or the 
white calx, as is proved by the addition of a ſmall portion of nitrous acid, and 
diſtillation, according to the firſt proceſs for obtaining the acid of arſenic. Spirit of 
wine is not changed either by digeſtion or diſtillation with the acid of arſenic, 
One part of ſulphur digeſted with ſix of this acid ſuffers no change; but when the 
mixture is evaporated to dryneſs,” and diſtilled in a glaſs retort with a receiver, 
| 7 | h | a ſudden 
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a ſudden and almoſt inſtantaneous combination takes place at the heat which melts 
the ſulphur. The whole maſs riſes at once in the form of a red ſublimate, and a 
volatile ſulphureous acid is found in the receiver. | A 


The foregoing experiments may in general be explained upon the common prin- 
ciples of thoſe reductions by which calcined or burned bodies have their ſtate of com- 
buſtibility reſtored ; that is to ſay, by the tranſmiſſion of the principle of inflamma - 
bility, or phlogiſton, from ſome other combuſtible body, or the extrication of vital 
air, which is either volatilized, or transferred from the reduced ſubſtance to that 
which is employed in the reduction. Theſe theories correſpond with the reduction 
of arſenical acid into the metallic ſtate by heating it with charcoal; the phlo- 
giſton of the charcoal being either transferred to the arſenical acid, which it reduces 
at the ſame time that the charcoal becomes burned; or otherwiſe, the effect being 
produced ſimply by the tranſmiſſion of vital air from the arſenical acid to the 
charcoal; or thirdly, by a mutual transfer of both theſe principles, according to 
ſuch chemiſts as find ſufficient reaſon to combine the theory of Stahl with that of 
the moderns. The firſt experiment, however, in which the arſenical acid is re- 
duced by mere heat in a cloſed veſſel, is not ſo eaſily explained according to the 
doctrine of phlogiſton. The great diſcoverer of this acid, Scheele, retaining the 
doctrine that combuſtion is occaſioned. by the tranſmiſſion of a principle of inflam- 
mability, was driven to the concluſion, from this fact, and others of the like nature, 
that mere heat contains that principle, and that, in the preſent inſtance, the arſenical 
acid becomes reduced by virtue of a decompoſition of the matter of heat, one of 
whoſe principles, namely, phlogiſton, was ſuppoſed to combine with and revive the 
arſenical acid. To thoſe who conſider the exiſtence of a matter of heat as neither 
proved nor probable, and who even, if inclined to admit that exiſtence, might 
ſtill be diſpoſed to doubt whether it were compounded, and of what parts, the 
explanation of Scheele will probably appear raſh and embarraſſed; and to ſuch the 
explanation .of the modern theory will be attended with peculiar felicity. - In this 
theory, the arſenical acid being taken to conſiſt of vital air united with the metal, 
arſenic is reduced 1 the expulſion of that vital air by heat; a phænomenon 
by no means ſingular, and which indeed only requires the teſt of experiment in 
the preſent inſtance, to conſtitute one of the —— arguments in its favour. 
In the laſt experiment with ſulphur it appears that this ſubſtance is not diſpoſed 
to combine with arſenic, unleſs it be conſiderably reduced. During this proceſs, 
part of the ſulphur is therefore burned, and converted into volatile vitriolic acid, 
either by the abſorption of part of the vital air of the arſenic, or by the communi- 
cation of a portion of its phlogiſton. | | TED | 
Acid of arſenic, ſaturated with fixed vegetable alkali, by the teſt of the ſolution, 
of lacmus, produces a neutral deliqueſcent ſalt, which cannot be reduced to cryſtals: 
but if as much acid be added as ſhall enable the ſolution to redden lacmus, and 
produce no change upon ſyrup of violets, the ſolution will afford fine cryſtals. 
When this ſalt was urged by a ſtrong heat for an hour, in a crucible upon which 
another was luted, and the whole was ſuffered to grow cold, the inſide of the 
crucible was found covered with a white glazing, but the remaining ſalt, when 
examined by ſolution and cryſtallization, was found to poſſeſs the ſame exceſs of 
acid as before. This cryſtallized ſalt being expoſed to a red heat in a crucible, 
with one eighth of its weight of charcoal powder, boiled violently, and a very fine 
regulus of arſenic was ſublimed: the reſidue was alkaline, and exhibited no trace 
of the arſenical acid. | | EEE | mT, 
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The mineral alkali, when perfectly ſaturated with arſenical acid, forms a cryſ- 


tallizable ſalt reſembling that laſt mentioned. If an exceſs of acid be added, the 
ſalt proves deliqueſcent, and does not cryſtallize. 


Volatile alkali, ſaturated with the arſenical acid, affords a ſalt in cryſtals reſem- 


bling the foregoing : it loſes its tranſparency by heat, which diſſipates the volatile 


alkali. This ſalt comes over in the fluid ſtate, after which the reſidue melts, and 
arſenic is ſublimed: a white maſs remains, which likewiſe melts in a ſtronger heat, 
and proves to be the acid of arſenic. During this proceſs a diſengagement of that 
— fluid, which is known by the name of phlogiſticated air, takes place juſt 


as the arſenic is ſublimed. It appears, therefore, that the firſt heat diſengages part 


of the volatile alkali; but that the laſt portion of the volatile alkali adheres ſo ſtrongly 
to the acid of arſenic, as to remain until the heat has become ſufficient to decom- 
poſe it into its component parts, which, from other experiments, are known to be 
inflammable air and phlogiſticated air. The phlogiſticated air flies off, while the 
inflammable air affords phlogiſton to a portion of the acid, which then ſublimes 
in the form of the white calx; or otherwiſe, according to the antiphlogiſtic theory, 
the inflammable air unites with a portion of the vital air of the arſenic, which thus 
becomes reduced. The conjunction of theſe two airs is ſaid to form water, though 
Dr. Prieſtley has rendered that poſition ſomewhat doubtful. See VoLATIILE AL- 
KALIz and alſo WaTEeR.. | | 

The acid of arſenic does not take the alkali either from vitriolated tartar or 


Glauber's ſalt, in the humid way; in the dry way it decompoſes both, but the 


former requires a ſtronger heat than the latter. One part of purified nitre being 
diſtilled with three parts of acid of arſenic, the humidity of the maſs paſſed over 
firſt; after which followed nitrous acid; the reſidue contained the neutral arfenical ſalt 
of Macquer, and ſome undecompoſed nitre. Common falt, diſtilled with three times 
its weight of arſenical acid, was in part decompoſed : a portion of marine acid 
paſſed over into the receiver, and the refidue conſiſted of common ſalt and ma- 
rine alkali ſuperſaturated with acid of arſenic. One part of | fal-ammoniac was 
diſtilled with three parts of acid of arſenic: marine acid with water firſt came 
over; this was followed by a more concentrated marine acid, at the ſame 


time that the remaining maſs entered into fuſion. Immediately afterwards a | 


white ſmoke filled the retort, a white powder was ſublimed, a pungent volatile 
alkali paffed over into the receiver, and a reſiduum of arſenical acid was left in the 
retort : the white powder which aroſe proved, upon examination, to conſiſt of ſal- 
ammoniac, with a portion of calx of arſenic. . Upon a repetition of the experiment, 
with a bladder applied inſtead of a receiver, it was found that phlogiſticated air was 
extricated at the time the ſublimate roſe: from which circumſtance it follows, that 
part of the acid of arſenic firſt combined with part of the volatile alkali of the ſal- 


ammoniac, and cauſed the diſengagement of marine acid; that when the heat was 


increaſed, the ſal-ammoniac was ſublimed, and ſoon afterwards the volatile alkali, 
and a portion of phlogiſticated air from that part of the volatile alkali which 
afforded inflammable air to revive the arſenic, which was driven up nearly at the 
fame time. The theories of the revivification of the arſenic have already been ſuffi- 
ciently inſiſted on. 775 ö 

- Gypſum, or ſelenite, mixed with two parts of dry acid of arſenic, gave out vitriolic 
acid by a red heat, and the remainder fuſed into an opake milky glaſs. Ponderous 
ſpar, or the combination of vitriolic acid and ponderous earth, produced nearly 
the ſame appearances, though with a ſtronger heat. Twelve parts of acid of arſenic 
are required to decompoſe one of fluor ſpar, The ſparry acid comes over together with 
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filiceous earth, which it takes from the glaſs, and depofits as it comes in contact with - 
water placed for that purpoſe in the receiver. F | 
When acid of arſenic is dropped into. lime-water, it forms a combination with 
that earth which falls down, but is again diſſolved if more acid be added. This 
ſolution affords ſmall cryſtals by evaporation. The vitriolic acid takes the lime 
from a ſolution of theſe ſalts. The precipitate of lime, combined with the acid of 
arſenic, forms a thick flux after ſtrong calcination for an hour in a covered crucible; 
but it ſtill retains the acid. When equal meaſures of this calcareous ſalt and char- 
coal powder are expoſed to ſtrong heat in a retort, a ſhining regulus is ſublimed, 
and the reſidue conſiſts of quicklime mixed with charcoal and {ſome arſenic, | 
Magneſia is ſoluble in the arſenical acid, but coagulates near the point of ſatu- 
ration. If the fluid be evaporated when the quantity of magneſia is not ſufficient 
to form the coagulum, it grows gelatinous, and the gelatinous part does not afford 
cryſtals by ſolution in water and evaporation. The phenomena. of this .magne- 
ſian falt, in the dry way, with charcoal, nearly reſembles thoſe of lime in ſimilar 
circumſtances. 2+ o b ect, ; | 
Pure clay, or the earth which is precipitated by vegetable alkali from a folution 
of alum, is eaſily ſoluble in the acid of arſenic, but coagulates as ſoon as it arrives 
at the point of ſaturation : its acid is not driven off by mere heat. If the ſolution | 
of this neutral ſalt be evaporated to dryneſs, and then mixed with a little charcoal 
powder, and expoſed to diſtillation with a ſtrong heat, a ſmall quantity of yellow 
ſublimate riſes into the neck of the retort, and likewiſe ſome ſhining regulus, at the 
ſame time that volatile ſulphureous acid paſſes. over into the receiver: the reſiduum 
does not appear to be pure clay, for it is difficultly ſoluble in vitriolic acid, with 
which, however, it forms. ſome alum in the ſpace of two months. The acid of 
arſenic acts very ſparingly upon common white clay in the humid way, but theſe 
ſubſtances unite in a ſtrong red heat. 7 1 5 
The precipitation afforded by adding vitriolic acid to the liquor of flints was 
not at all acted upon by the acid of arſenic, either in the humid or dry way, _ 
Ponderous earth is readily diſſolved in the acid of arſenic, but the combination 
precipitates as ſoon as it has arrived at its point of ſaturation. This ſalt exhibits 
5 ſame appearances in the dry way as the combinations of arſenical acid and 
lime. | | „„ | | 
The acid of arſenic being applied to the filings of the metals, in a long- 
necked flaſk, to prevent its reduction, acts upon ſeveral of them in a digeſting, 
heat. Gold and platina are ſcarcely acted upon. Silver is not attacked by digeſ- 
tion; but when the acid comes to be fuſed, the metal is diffolved, and affords a 
colourleſs glaſs, which is nearly tranſparent ; ſoluble. in water, with the loſs of 
greateſt part of the ſilver, which ſubſides in the form of a brown powder, contain - 
ing a minute portion of the acid, and reducible, like the other precipitates of ſilver, 
by mere heat. Mercury is not attacked by the arſenical acid, in the heat of di- 
geſtion ; but when the acid and mercury are urged in a retort, by an heat which 


is near melting the veſſel, part of the mercury combines with the acid, and forms 


a yellowiſh maſs of extremely difficult fufion, very fixed, and. ſoluble in- water. 
Diluted nitrous and vitriolic acids have ſcarcely any effe& on it, but marine acid 
readily. diffolves it. This ſolution, by evaporation to dryneſs, and diſtillation, af- 
fords corroſive ſublimate, and the reſidue is arſenical acid: whence it follows, that 
the mercury in the arſenical combination muſt have been perfectly calcined. Cop- 
per is diſſolved by the arſenical acid in digeſtion, and affords a green ſolution. 
One part of copper filings, mixed with two of dry arſenical acid, affords a 1 1 


| | < 


mals by fuſion, at an elevated degree of heat, which is ſoluble in water; and then 
proves to be the ſame combination as was produced by digeſtion. The watery 
{ſolution lets fall a light blue powdery matter, conſiſting of a combination of copper 
with arſenical acid. Iron likewiſe is attacked by this acid during digeſtion, and 
the whole ſolution at laſt grows gelatinous, if the digeſtion be performed in an open 
veſſel. If the digeſtion be performed in a long-necked or cloſe veſſel, it does not 
become gelatinous, but will afterwards become ſo if expoſed to the air. In the dry 
way, when one part of iron filings is diſtilled with four of acid of. arſenic, the mas 
makes a great efferveſcence towards the end; and, when it becomes dry, it takes 
fire upon increaſing the heat; arſenic and regulus of arſenic being ſublimed, and a 
black friable reſiduum being left at the bottom, which contains but little acid of 
arſenic. In this proceſs it appears, that the iron, which is a metal very much ex- 
poſed to combuſtion or calcination, ſuddenly deprives the arſenical acid of its vital 
air, and reduces it to the ſtate of calx and regulus ; at the ſame time that, according 
to the ancient hypotheſis, phlogiſton paſſes from the metal to the acid. Little 
effect is produced upon lead by digeſtion with the arſenical acid; but the combina- 
tion takes place by fuſion in the dry way, which affords a ſemi-opake glaſs. When 
this is boiled in diftilled water, the lead falls down in the form of a white powder, 
containing arſenical acid, but which does not afford arſenic by heat, unleſs char- 
coal be added. Tin, digeſted with arſenical acid, grows black at firſt ; afterwards 
becomes covered with a white powder, and at laſt the whole maſs becomes 


gelatinous. In the dry way, one part of tin filings with two of the acid, heated 


in a retort, took fire when ignited ; and the calx and regulus of arſenic immediately 


ſublimed, leaving a limpid ſolution of tin, which, when cooled, was of a milky 


colour: this, when diffolved in diſtifled water, depoſited a white calx, which con- 
tained very little acid of arſenic. | 7 2 

Zinc is the only metallic ſubſtance which efferveſces when digeſted with the 
arſenical acid. The zinc grows black, and the tranſparency of the acid is deſtroyed 
by a quantity of black powder, which, on examination, by burning on a red hot 
iron, proves to be regulus of arſenic. This precipitated regulus ſoon defends the 


zinc from further ſolution. The air which eſcapes during the efferveſcence is in- 


flammable, holding regulus of arſenic in ſolution, which it depoſits on burning. 
Either of the chemical theories will ſerve to explain theſe effects, for the zinc is 
calcined by receiving the vital air of the acid, while it is ſuppoſed to give out phlo- 
giſton enough to reduce the acid baſis to a regulus, and to afford the inflammable 
air which eſcapes : or, in the other theory, it will be ſaid, that the zinc, having a 
ftrong tendency to combine with vital air, and become calcined, cannot decompoſe 
water at a moderate temperature, unleſs an acid be preſent, to remove the coating of 
a calx by ſolution as faſt as it is formed, which mere water cannot do. Thus, there- 
fore, is the firſt conſequence of the mutual action of water, zinc, and the acid; 
namely, vital air quits the water to unite with the zinc, and inflammable air flies 
off at the ſame time that the acid combines with the calx of zinc. But of the two 
metallic baſes,” which are here combined by the intermedium of vital air, the zinc 
has a ſtrong tendency to calcination, and the arſenic to become revived : it appears, 
therefore, from the facts, that the zinc, attracting the vital air more ſtrongly, be- 
comes ſtill more calcined, and conſequently leſs ſoluble; while the arſenic is reduced 
by the loſsof its vital air. Whence it muſt follow, that the metallic zinc which 
.remains, being enveloped with calx of zinc and metallic arſenic, can no longer be 
acted on by the acid and water, which ſtill continue undecompoſed. On this, and 


Amilar occaſions, it cannot, however, be too often repeated to the chemical Rodent; 
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that theories ought to be cautiouſly followed, as of uſe in the arrangement of facts, 
and in directing the path to future inveſtigations ; that diſcriminating, phznomena 
ought to be earneſtly ſought after, becauſe of infinitely more value than the moſt 
ingenious ſpeculations ; and that an attachment to ſyſtem, though it frequently 

ives life and energy to the exertions of genius, is in general a certain ſource of pre- 


judices, which diſable the enquirer from purſuing the ſearch after truth, and fix his 


mind upon words inſtead of things. , | Ft | 
In the dry. way, when one part of the filings of zinc was mixed with two of the 
arſenical acid, and diſtilled, the maſs took. fire, with a very bright inflammation, 


as ſoon as the retort became red hot: the veſſel was burſt by the exploſion; and in 


its neck were found regulus of arſenic, and flowers of zinc. This effect may be 
explained from the ſame conſiderations. as were applied to the combuſtion, which. 
takes place in like circumſtances with iron. 1 


Biſmuth is acted upon by the arſenical acid, in digeſtion. Water precipitates a 
powder from the ſolution, which conſiſts of acid of arſenic combined with calx of 
biſmuth. In the dry way, biſmuth is calcined by this acid, but not diſſolved, a little 
arſenic being ſublimed; and if water be added to the cooled maſs, the acid is taken 
up, but the calx remains. Regulus of antimony is affected nearly in the ſame man- 

ner as biſmuth, in the humid way; but, in the dry way, an inflammation takes 
place at the time of fuſion. By digeſtion with cobalt, the acid of arſenic aſſumed a 
roſe-colour ; but much of the cobalt remained undiſſolved. The whole maſs being 
diſtilled to dryneſs, and fuſed, afforded glaſs of a violet colour and ſemi-tranſpa- 

rent. Nickel communicates. a. green colour to this acid by digeſtion; a quan- 

tity of green powder, mixed with arſenic, being precipitated : the arſenic may 
be ſeparated by a gentle heat. In the dry way, the acid combines with nickel, and 

forms a yellow maſs with grey ſtreaks upon it, reſembling a vegetation. By boiling. 
in water, the acid is taken up, and a yellow powder left behind, conſiſting of a com- 

bination of nickel and arſenic, moſt probably in the acid ſtate : the arſenic is 
reduced with charcoal, but the nickel is not. Calx of manganeſe is ſcarcely acted 
upon by acid of arſenic; but, when the manganeſe is partly or entirely reduced, it 
is diſſolved in the humid way, and affords cryſtals as ſoon as the acid is nearly ſatu- 
rated. The regulus of arſenic, digeſted with the arſenical acid, becomes covered 
with a white powder of arſenical calx. When one part of the regulus was mixed 


with two parts of the dry acid, and expoſed to diſtillation, the regulus was ſublimed 


before the heat was ſufficiently great to fuſe the acid, and conſequently. no mutual 
action took place; but when the acid was firſt fuſed, and the regulus added 
2 in ſmall lumps, inflammation took place, and calx of arſenic was 
ublimed. 6 . 

ACID OF BENZOIN. This acid, which is commonly known by the name 
of flowers of benzoin, or benjamin, is obtained by fublimation from that reſinous 
ſubſtance. The operation is eaſily made, and affords a very elegant and pleaſing : 
example of this chemical proceſs. For this purpoſe a thin ſtratum of powdered. 
benzoin is ſpread over the bottom of a glazed earthen pot, to which a tall. conical: 


paper 2 is fitted: a gentle heat is then to be applied to the bottom of the 


pot, which fuſes the benzoin, and fills the apartment with a fragrant ſmell, ariſing 
rom a portion of eſſential oil and acid of benzoin which are diſſipated into the 
air; at the ſame time the acid itſelf riſes very ſuddenly in the paper head, which. 
may be occaſionally inſpected at the top, though with ſome little care, becauſe the- 
fumes will excite coughing. This ſaline ſublimate is condenſed in the form. of: 
iong needles, or trait filaments of a white colour, croſſing each other in all direc- 

| | | tions. 
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vions. When the falt ceaſes to rife, the cover may be changed, a new one applied, 
and the heat raiſed : more flowers of a yellowiſh colour will then riſe, which 
require a ſecond ſublimation to deprive them of the empyreumatic oil they 
contain. | | | | 117 tg! 
The ſublimation of the flowers of benzoin may be conveniently performed by 
ſubſtituting an inverted earthen pan inſtead of the paper cone. In this caſe the 
two pans ſhould be made to fit, by grinding on a ſtone with ſand, and they muſt be 
luted together with paper dipped in paſte. This method ſeems preferable to the 
other, where the preſence of the operator is required elſewhere. The heat applied 
muſt be very gentle, and the veſſels ought not to be ſeparated till they have become 
cool. | * 
The quantity of flowers or acid obtained in theſe methods differs according to 
the management, and prohably alſo from difference of purity, and in other reſpects of 
the reſin itſelf. It uſually amounts to no more than about one eighth part of the whole 
weight. The whole acid of benzoin is obtained with greater certainty in the humid 
proceſs of Scheele: this conſiſts in boiling the powdered refin with lime-water, and 
afterwards ſeparating the lime by the addition of marine acid. Twelve ounces of 
water are to be poured upon four ounces of ſlaked lime; and, after the ebullition is 
over, eight pounds, or ninety-fix ounces, more of water are to be added: a pound of 
finely-powdered benzoin being then put into a tin veſſel, fix ounces of the lime- 
water are to be added, and mixed well with the powder; and afterwards the whole 
of the lime-water in the ſame gradual manner, becauſe the benzoin would coagulate 
into a mals, if the whole were added at once. This mixture muſt be gently boiled 


for half an hour with conftant agitation, and afterwards ſuffered to cool and ſubfide 


during an hour. The ſupernatant liquor muſt be decanted, and the reſiduum 
boiled with eight pounds more of lime-water ; after which the ſame proceſs is to be 
once more repeated: the remaining powder muſt be edulcorated on the filter by 
affuſions of hot water. Laftly, all the decoctions, being mixed together, muſt be 
evaporated to two pounds, and ftrained into a glaſs veſſel. | 

This fluid confiſts of the acid of benzoin combined with lime. After it is be- 
come cold, a quantity of marine acid muſt be added, with conſtant ſtirring, until 
the fluid taſtes a little ſouriſh. During this time the laſt-mentioned acid unites with 


the lime, and forms a ſoluble ſalt, which remains ſuſpended, while the leſs Toluble 


acid of benzoin, being diſengaged, falls to the bottom in powder, By repeated 


affuſions of cold water upon the filter, it may be deprived of the marine ſalt and 


acid with which it may be mixed. If it be required to have a ſhining appearance, 
it may be diſſolved in a ſmall quantity of boiling water, from which it will ſeparate 
in filky filaments by cooling. = 

The acid of benzoin is ſo inflammable that it burns with a clear yellow flame 
without the affiſtance of a wick. The ſublimed flowers in their pureſt ſtate, as white 
as ordinary writing-paper, were fuſed into a clear tranſparent yellowiſh fluid, at the 


two hundred and thirtieth degree of Fahrenheit's thermometer, and at the ſame 


time began to riſe in ſublimation. It is probable that a heat ſomewhat greater than 
this may be 1 arg to ſeparate it from the reſin. It is ſtrongly diſpoſed to take 
the cryſtalline form in cooling. The concentrated acids of vitrio-and of mire diſ- 
ſolve this concrete acid, and it is again ſeparated, whey alteration, by adding 
water. Other acids diſſolve it by the aſſiſtance of heat, from which it ſeparates by 
Wen 1 unchanged. It is plentifully ſoluble in ardent ſpirit, from which it may 
likewiſe be ſeparated by diluting the ſpirit with water. It readily diſſolves In oils, 
and in melted tallow. If it be added in a ſmall proportion to this laſt fluid, . 
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of the tallow congeals before the reſt, in the form of white opake clouds. £ the 


quantity of acid be more conſiderable, it ſeparates in part by cooling, in the form 
of needles or feathers. It did not communicate any conſiderable degree of hard- 
neſs to the tallow, which was the object of this experiment. When the tallow was 
heated nearly to ebullition, it emitted fumes which affected the reſpiration, like thoſe 
of the acid of benzoin, but did not poſſeſs the peculiar and agreeable ſmell of that 
ſubſtance. A ſtratum of this tallow, about , of an inch thick, was fuſed upon a 
plate of braſs, together with other fat ſubſtances, with a view to determine its relative 
diſpoſition to acquire and retain the ſolid ſtate. After it had cooled it was left 
upon the plate, and in the courſe of ſome weeks it gradually became tinged through- 
out of a blueiſh green colour. If this circumſtance be not ſuppoſed to have ariſen 
from a ſolution of the copper during the fuſion, it ſeems a remarkable inſtance of 
the mutual action of two bodies in the ſolid ſtate, contrary to that axiom of che- 
miſtry which affirms, that bodies do not act on each other, unleſs one or more of 


them be in the fluid ſtate. 


This acid reddens litmus, but ſcarcely affe&s ſyrup of violets : it forms neutral 
ſalts with the alkalis, which are very ſoluble in water, and decompoſable by the 
mineral acids. With the vegetable alkali it forms a cryſtallizable deliqueſcent 
falt: with mineral alkali it affords efloreſcent cryſtals, and with the volatile 
alkali it forms a deliqueſcent ſalt, not eafily brought to cryſtallize. Theſe ſalts are 
ſoluble in oils. _. | N 

This acid forms a cryſtallizable ſalt with calcareous earth, which is not eaſily 
ſoluble in water, and has a ſweetiſh taſte without any pungency. With magneſia 
it forms ſmall feathery cryſtals, of a ſharp bitter taſte, and eaſily ſoluble in water; 
and with alum it forms an aſtringent ſalt. - i Fa | 

The ſolubility of the acid of benzoin in nitrous and other acids, and its ſubſequent 
ſeparation, indicate that its principles are not eaſily ſeparable from each other. At- 
tempts have been made to decompoſe it by repeated abſtractions of nitrous acid: 
the nitrous acid riſes firſt, ſcarcely altered, except towards the end, when it becomes 
fuming, and the acid of benzoin is afterwards ſublimed with little alteration. By 
repeating the proceſs, however, the acid of benzoin is ſaid to become more fixed, 
and at length to afford a few drops of an acid, reſembling the acid of ſugar in its 
properties. W | 9 

This acid has been obtained in ſmall quantities from balſam of Peru, from ſtorax, 
and from the ſaponaceous extract of urine, which laſt ſubſtance afforded it by re- 
peated abſtraction of the nitrous acid, | * | Ep ; 

ACID OF BOR AX, or SeDaTivE SALT. This acid has been found uncombined 
in the waters in certain lakes in Tuſcany and elſewhere; but it is moſt abundantly 
obtained from borax, which is a ſalt conſiſting of this acid united with mineral alkali; 
(See Box Ax). This combination is not deſtroyed by expoſing the ſalt to a mo- 
derate degree of heat. The addition of ſome ſtronger acid is neceſſary to com- 
bine with the alkali. If martial vitriol be mixed with borax, and both be diſſolved 
in water, and evaporated till a pellicle appears, the liquor may then be put into a 


ſmall glaſs alembic : upon the application of heat the water firſt ariſes, and aſter- 


wards the ſedative ſalt, or acid of borax. - In this proceſs the vitriolic acid of the 
martial vitriol quits its iron to unite with the alkali of the borax, at the ſame time 
that the acid of the borax in all probability combines with the iron: this laſt 
combination, however, is deſtroyed by the heat, and the acid of borax ſublimes 
alone, Mere vitriolic acid, or any other acid whoſe affinity with the alkali at the 
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temperature of ſublimation is ſtronger than that of che acid of borax, might be 
uſed with equal ad vantage in this decompoſition. ; | | 

The acid of borax is moſt commonly, however, obtained in the humid way : 
for this purpoſe the vitriolic acid may be added to a ſaturated ſolution of borax in 
boiling water, in ſuch a proportion as that there may be a perceptible exceſs of acid; 
and the ſedative ſalt will be diſengaged in white ſcales as the water cools. Thele 
muſt be rinſed in a ſmall quantity of very cold water. | 

The acid of borax requires about fifty times its weight of cold water for its ſolu- 
tion, but much leſs when the water is boiling, In a moderate heat this concrete 
acid melts with leſs intumeſcence than borax itſelf, and runs into a clear glaſs, 
which is not volatile unleſs water be preſent. This glaſs does not differ from the 
original acid, except in having loſt its water of cryſtallization. If it be again diſſolved 
in water, it may be cryſtallized or ſublimed as before. It is ſoluble in ſpirit of 
wine, and communicates a green colour to the flame of that inflammable fluid : 
. oils likewiſe diffolve it by the aſſiſtance of heat. In the dry way it diffolves 
earths, more particularly the filiceous earth. 

The acid of borax retains its form in the air, but is ſomewhat diſpoſed to 
_— moiſture : it affords no precipitate upon the addition of Pruſſian alkali to its 
olution. | 

With vegetable alkali it forms a borax ſimilar to that of commerce: with mineral 
alkali it forms common borax, provided the alkali be in exceſs; and with volatile 
alkali it forms a cryſtallizable ſalt. Magnefia forms a compound with it which is 
decompoſable by all other acids, and by ſpirit of ſalt. Calcareous earth forms a 
ſalt of difficult ſolution. Argillaceous earth, in the humid way, forms a ſubſtance - 
of difficult ſolution; and, by fuſion, in the dry way, with half its weight of ſeda- 
tive ſalt, it affords a hard maſs reſembling pumice-ſtone, part of which is ſoluble 
in water. The phenomena with filiceous earth are nearly the fame in a crucible ; 
but the fuſion may be more completely effected by the blow-pipe. The action of 
the acid of borax upon gold is ſcarcely perceptible, either in the wet. or dry way. 
It does not act at all upon platina, nor precipitate it from aqua regia. No direct 
action takes place between this ſalt and mercury, but it precipitates that metal from 
its ſolution in nitrous acid. A flight action takes place between this acid and 
copper in the direct way, and the ſolution of borax precipitates all the ſolutions 
of copper in acids. Lead is ſcarcely, if at all, acted on by ſedative ſalt, but it 
is thrown down in combination with it from the vitriolic, nitrous, marine, or acetous 
acids. One part of ſedative ſalt is ſaid to form, by fuſion with two parts its weight 
of minium, a fine, clear, hard, and inſoluble glaſs, of a greeniſh yellow colour. 
This acid has very little effe& upon tin, with which, however, it may be brought 
to combine by long trituration and digeſtion with water. The flag formed 
by melting equal parts of . ſedative falt and tin filings, afforded the ſame ſalt 
by folution in water. Iron is ſparingly ſoluble in acid of borax, and affords 
yellow cryſtals. A fimilar ſolution may alſo be produced by fuſion and lixi- 
viation. Regulus of antimony is not directly attacked, but its ſolution in 
aqua regia is precipitated by borax. Biſmuth, likewiſe, is not acted on, but 
is precipitated by borax from its ſolution in a mixture of vitriolic and marine 
ly A flight action between this falt and zinc is produced by digeſtion, and the 
fluid by evaporation affords a ſaline maſs. The flowers of zinc melt with ſedative 
ſalt into a light green inſoluble flag. Calx of arſenic unites with this ſalt either in 
the humid or 1 way, and forms a ſoluble and cryſtallizable compound. — 
, | | Q 


AE 1 F-29 1 F EA 


of cobalt, and alſo nickel, are not directly acted on, but they are precipitated by it 
from their reſpective ſolutions. 4 


ACID OF CITRONS, or LEMORNS. The juice of lemons, or limes, has all 
the characters of an acid of conſiderable ſtrength : on account of the mucilaginous 
matter with which it is mixed in its firſt ſtate, it is very ſoon altered by ſpontaneous 
decompoſition. Various methods have been contrived to prevent this effe& from 
taking place, in order that this wholeſome and agreeable acid might be preſerved 
for 4 in long voyages, or other domeſtic occaſions. The juice may be kept in 
bottles under a thin ſtratum of oil, which indeed prevents, or greatly retards its 
total decompoſition; though the original freſh taſte ſoon gives place to one which 
is much leſs grateful. In the Eaſt Indies it is evaporated to the conſiſtence of a 
thick extract. If this operation be carefully performed by a very gentle heat, it is 
found to be very effectual. When the juice is thus heated the mucilage thickens, 
and ſeparates in the form of flocks, part of which ſubſides, and part riſes to the 
ſurface : theſe muſt be taken out. The vapours which ariſe are not acid. If the 
evaporation he not carried ſo far as to deprive the liquid of its fluidity, it may be 
long preſerved in well cloſed bottles; in which, after ſome weeks ſtanding, a far- 
ther portion of mucilage is ſeparated, without any perceptible change in the 
acid, | | 

Of all the methods of preſerving lemon-juice, that of concentrating it by froſt 
appears to be the beſt, though in the warmer climates it cannot conveniently be 
practiſed. Lemon-juice, expoſed to the air, in a temperature of between 50 and 
60?, depoſits in a few hours a white ſemi-tranſparent mucilaginous matter, which 
leaves the fluid, after decantation and filtration, much leſs alterable than before. 
This mucilage is not of a gummy nature, but reſembles the gluten of wheat in its 
properties: it is not ſoluble in water when dried. More mucilage is ſeparated from 
lemon-juice by ſtanding in cloſed veſſels. If this depurated lemon-juice. be ex- 
poſed to a degree of cold of about ſeven or eight degrees below the freezing point, 
the aqueous part will freeze, and the ice may be taken away as it forms; and if the. 
proceſs be continued until the ice begins to exhibit ſigns of acidity, the remaining 
acid will be found to be reduced to about one eighth of its original quantity, 
at the ſame time that its acidity will be eight times as intenſe, as is proved by its 
requiring eight times the quantity of alkali to ſaturate an equal portion of it. 
This concentrated acid may be kept for uſe, or, if preferred, it may be made into 
a dry lemonade, by adding ſix times its weight of fine loaf ſugar in powder. 
The above proceſſes may be uſed when the acid of lemons is wanted for do- 
meſtic purpoſes, becauſe they leave it in poſſeſſion of the oils, or other principles, 


on which its flavour peculiarly depends; but in chemical reſearches, where the acid 


itſelf is required to be had in the utmoſt purity, a more elaborate proceſs muſt be 
uſed. Boiling lemon-juice is to be ſaturated with powdered chalk, whoſe weight 
is to be noted. The neutral ſaline compound is ſcarcely more ſoluble in water 
than ſelenite ; it therefore falls to the bottom, while the mucilage remains ſuſpended 
in the watery fluid, which muſt be decanted off: the remaining precipitate muſt 
then be waſhed with warm water until it comes off clear. To the powder thus 


edulcorated, a quantity of vitriolic acid, ſufficient to ſaturate the chalk, and diluted 


with ten parts of water, muſt be added, and the mixture boiled a few minutes. 
The vitriolic acid combines with the lime, and forms ſelenite, which remains behind 
when the cold liquor is filtered, while the diſengaged acid of lemons remains diſ- 
ſolved in the fluid. This laſt muſt be evaporated to the conſiſtence of a thin 
ſyrup, and vitriolic acid muſt be then 5 * in ſmall portions, to preci Peace, ny 
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lime, if any ſhould ſtill remain in combination with acid of lemons. When no 


more precipitate is afforded by the addition of vitriolic acid, a farther evaporation 
ſeparates the pure acid of. lemons in cryſtals. It is neceſſary that the vitriolic acid 
laſt added ſhould be rather in exceſs, becauſe the preſence of a ſmall quantity of 
lime will prevent the cryſtallization. This exceſs will be found in the mother 
water. | | 

The crude acid of lemons forms cryſtallizable ſalts with the mineral and the 
volatile alkalis; but its combination with the vegetable alkali does not cryſtallize. 
The pure acid affords uncryſtallizable and deliqueſcent falts with the. fixed alkalis, 
and with volatile alkali a falt which yields its alkali in diſtillation, With calcareous, 
argillaceous, and ponderous earths, it forms ſalts of difficult ſolubility ; but with 
magneſia a very ſoluble ſaline maſs reſembling gum. Its action on metallic bodies 
is not conſiderable, though it diſſolves iron and zinc, and during the ſolution 
affords inflammable air. 4h 

By repeated abſtraction of the nitrous acid from the acid of lemons it becomes 
converted into acid of ſugar. In this proceſs, as well as in others of the ſame nature, 


it is neceſſary that the quantity of nitrous acid ſhould not be too conſiderable, leſt 


its action ſhould convert the acid of ſugar into vinegar and fixed air. Two 


hundred ! of nitrous acid being abſtracted from ſixty grains of the acid of 


citrons, afforded thirty grains of acid of ſugar. e 

ACID OF FAT. The fat of animals is a ſubſtance nearly of the ſame nature 
as thoſe oils called fat oils in the vegetable kingdom : it affords an acid by diſtilla- 
tion, which may be rendered purer by rectifying. Saturation with a fixed alkali, 
and ſubſequent diſtillation with vitriolic acid, render it ſtill purer, though conta- 
minated with ſulphureous acid, unleſs the neutral ſalt has been previouſly kept in 
fuſion until all its oily particles are deſtroyed. If this acid be ſuppoſed to contain 
= portion of the vitriolic, it may again be rectified from ſome of the neutral 
alt. | 

The acid of fat may be obtained alſo from the ſolution of ſoap, formed with 
pure vegetable alkali and tallow : for this purpoſe the ſoap is to be boiled with 
water to the conſiſtence of a jelly. The tallow riſes to the top upon the addition 


of alum : the ſaline ſubſtance remaining in the water then conſiſts of vitriolated 


tartar, alum without the uſual quantity of acid, and a combination of the acid of 
fat with the vegetable alkali. By the addition of vitriolic acid to this faline maſs, 
the acid of fat may be obtained by diſtillation. But the moſt elegant method. of 
obtaining this acid conſiſts in mixing a quantity of melted ſuet with quicklime, 
ſuffering the mixture to cool, and afterwards boiling it with a large quantity of 
water. After filtration and evaporation the calcareous ſalt, formed by the combina- 


tion of the acid of fat with the earth, is obtained of a brown colour. A flight 
calcination renders it purer by the deſtruction of a portion of inflammable matter; 


and by ſolution, filtration, and the addition of a certain quantity of fixed air, to 
precipiate the ſuperfluous lime, a clear ſolution of the acid of fat, neutralized with 
calcareous earth, is obtained. Evaporation of the fluid affords the pure white 
ſalt; and this, when diſtilled, with the addition of vitriolic acid, affords the acid of 
fat, which comes over into the receiver, while the lime and vitriolic acid remain in 
the retort in the form of ſelenite. | | | | | 

The acid of fat is liquid, fuming, and of a penetrating odour ; decompoſable 
with heat, which turns it yellow, and extricates or produces fixed air. Blue colours 
are ſtrongly reddened by it: water diffolves it in all proportions. With lime, and 
alſo with the fixed alkalis, it forms cryſtallizable ſalts, which are not decompoſed in a 
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moderate heat. With magneſia it forms an uncryſtallizable ſaline maſs, which may 
be reduced to a gummy conſiſtence. With clay, or pure argillaceous earth, f 

unites with difficulty, forming an aſtringent uncryſtallizable maſs. Siliceous eart 

is thought to be corroded by this acid, probably from its action on glaſs, in which 
it may act on the alkali and not on the earth, for it has no action upon ſiliceous 
earth precipitated from liquor of flints. It acts on a number of the metals. 
Gold and platina are not acted on; but it diſſolves the precipitates, which are thrown 


down from their acid ſolutions, by the addition of fixed alkalis. The acid of fat 


is, however, rendered capable of diſſolving gold by abſtraction from manganeſe. 


A very ſmall portion of filver is diffolved by the acid of fat; and it takes ſilver 
and mercury from their ſolutions in nitrous acid, forming combinations which fall 
to the bottom. Mercury is not directly acted upon, unleſs the acid be repeatedly 


abſtracted from it. This proceſs changes the mercury into ſilver- coloured plates, 


which are ſoluble in the acid that comes over, not decompoſable by common ſalt, 
but 1 their quickſilver upon copper. 
The acid o 


of tin are corroded by the ſebaceous acid into a yellow powder, eſpecially by the 


aſſiſtance of heat, and at the ſame time emit a, very fœtid ſmell. The liquor, 


notwithſtanding filtration, continues turbid, depoſits in time a yellow powder, 


and acquires a fine roſe- red colour, By adding water to the yellow powder 
obtained by the corroſion, a white deliqueſcent ſalt may be formed; and a ſimilar 


acid from a ſolution of tin in aqua regis. |; 
Regulus of antimony is ſoluble in the acid of fat by the aſſiſtance of heat, and 
forms a ſalt in permanent cryſtals. - Zinc is eafily and plentifully diſſolved. 
Biſmuth is not diffolved in its metallic ſtate, but it precipitates this metal from its 
folutions in nitrous acid, and re-diffolves the precipitate of biſmuth made by adding 


ſalt may be obtained by diffolving a yellow powder, which is precipitated: by this 


fixed alkali to that ſolution. The regulus of cobalt, or of nickel, are not diſſolved 5 


by this acid, neither does it afford a precipitate from their ſolutions in nitrous acid, 
but it diffolves their precipitates obtained by the addition of alkali. White arſenic 


likewiſe plentifully taken up, and affords a clear ſolution. 1 
The acid of fat produces an ether by diſtillation in the uſual method with ſpirit 


of wine: it expels the acid from nitre, common ſalt, foliated earth, and Glauber's - 


ſalt, by diſtillation. The acid of the laſt- mentioned ſalt comes over in the ſul- 


tartar, or vegetable alkali ſaturated with tartareous acid. | 


The acid of fat has not yet been decompoſed. When nitrous acid is abſtracted *+ 


from tallow, there-is a production of acid of ſugar, and not the ſebaceous acid. 
Hence it has been concluded, that this acid is nearly of the ſame nature as the 
other acids obtained from organized ſubſtances. | 


fat affords a white precipitate, with a ſolution of corrofive ſublimate. 
This is conſidered as a characteriſtic mark for diſtinguiſhing the acid. | 

Copper is diffolved by the aſſiſtance of heat in the acid of fat, with which it 
forms a deliqueſcent cryſtallizable maſs. Iron likewiſe affords deliqueſcent cryſtals. - 
Lead is corroded by it, and a conſiderable quantity of minium is diſſolved. Filings © 


* 


1s copiouſly diſſolved in a gentle heat, and affords ſmall cryſtals. Manganeſe is : 


Phureous ſtate. It likewiſe precipitates the acid of tartar from a ſolution of ſoluble - 


ACID OF FLUOR, or Fus1BLE Sri. The fuſible ſpar, which is generally : 


diſtinguiſhed by the name of Derbyſhire ſpar, conſiſts of calcareous earth in 


combination with the acid at preſent under our conſideration. If the pure fluor, or 
Tpar, be placed in a retort of lead, with a receiver of the fame; metal adapted, and 


half its weight of vitriolic acid be hen poured. upon it, the acid of ſpar will be 


diſen- 
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diſengaged in the aerial form by the application of a moderate heat. This acid air 
readily combines with water; for which purpoſe it is neceflary that the receiver 
ſhould previouſly be half filled with that fluid. When experiments are required 
to be made with the acid 1n the elaſtic ſtate it muſt be received over mercury. 
The diſtinguiſhing and moſt remarkable property of this acid is its power of 
combining with and volatalizing filiceous earth, which remains ſuſpended with it 
in the permanently elaſtic form. The firſt experiments with fluor ſpar were made 
in glaſs veſſels, and were attended with the ſingular phenomenon of an earthy matter 
being depoſited at the inſtant that the acid air came in contact with the water in 
the recipient. Upon examination it was found to conſiſt of filiceous earth; and 
ſubſequent experiments proved that it was obtained by corroſion of the glaſs retort, 
and depoſited in conſequence of the acid poſſeſſing a leſs power of ſuſpending 
ſiliceous earth when combined with water, than when in the elaſtic ſtate. | 
The acid of fluor unites with argillaceous earth, and forms a neutral falt of a 
gelatinous adheſive confiſtence. Calcareous earth re- produces the fufible ſpar. 


With ponderous earth it affords a falt of very difficult ſolution, which effloreſces in 
the air: it readily combines with magneſia, and forms a ſalt ſcarcely foluble in 


water, unleſs the acid be in exceſs, in which caſe the falt may be obtained in ſlender 


cryſtals by evaporation. Theſe cryſtals are not decompoſed by the heat of diſtil- 


lation, and not ſoluble in water, though in ſome meaſure in ſpirit of wine. None of 
the acids decompoſe this ſalt. The fluor acid takes magneſia from every other 
acid. 6 5 . 55 

Siliceous earth being diſſolved by Bergman in diluted acid of ſpar, afforded, in 


the courſe of two years ſtanding, tranſparent cryſtals reſembling quartz, but not ſo 


hard. This acid has been ſucceſsfully uſed to make etchings upon glaſs, in the 
ſame manner as nitrous acid has long ſince been applied to copper. Whether this 
art can ever be applied to the multiplying of copies muſt be determined by future 
reſearches. | 

The acid of fluor unites with fixed alkalis, and forms ſalts of a gelatinous con- 
ſiſtence, which do not cryſtallize, but take a foliated form by evaporation. The 
combination of this acid and volatile alkali depoſits a gelatinous ſediment, and 


affords cryſtals, which are partly decompoſed by ſublimation, and attract moiſture 


from the air. . | | ; ; | 
Gold, in its metallic ſtate, is not diſſolved by the fluor acid; but its precipitate, 


obtained by adding an alkali to the ſolution in aqua regia, is ſoluble. The action of 


this acid on platina is not known. Silver reſiſts its ſolvent power; but the precipitate 
thrown down by an alkali is ſoluble in part, and part remains undiffolved. It throws 
down a precipitate from the nitrous ſolution of ſilver. Calx of lead is ſoluble in 
this acid. A powdery combination of the acid and the metal falls down when the 


ſolution is evaporated. Iron is powerfully attacked by the ſparry acid, at the ſame 
time that inflammable air is extricated. The ſolution does not cryſtallize, but is 


converted into a hard maſs by evaporation. Copper 1s attacked by this acid in its 
metallic ſtate, but much more eaſily when calcined : the ſolution affords blue cryſ- 
tals. Crude mercury is not attacked, but the acid unites with the calx of that metal 
obtained by means of alkali. Part of this compound remains in ſolution, and part 


falls down in a powder, which melts before the blow-pipe into a yellow glaſs, moſt 


of which evaporates during the continuance of the heat, and leaves a ſmall vitreous 
globule behind. The ſolution of mercury in nitrous acid is precipitated into a 


fimilar powder by the addition of the acid of fluor. Tin is not attacked, but its 


calx is diffolved by the fluor acid. Antimony and its regulus are not acted on. 
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Biſmuth is affected nearly in the ſame manner as lead, and zinc in this reſpect is 
ſimilar to iron. Regulus of cobalt is not diffolved, but it affords, a yellow gela- 
tinous ſolution with the calx of cobalt, and green cryſtals with the calx of nickel. 
It unites with arſenic, affording ſmall cryſtals ; and with manganeſe, by pouring a 
ſolution of the volatile alkaline ſalt of fluor acid into a ſolution of manganeſe in 
any of the mineral acids. | | | 

The natural diſpoſition to refer our ſcientific acquiſitions to thoſe before known, 
has, as uſual, induced ſeveral chemiſts to inſiſt that the fluor acid is nothing but a 
modification of ſome other acid, more eſpecially the acid of fea ſalt. Every ex- 
periment, however, hitherto made, tends to refute that conjecture ; and the acid of 
{par appears to be as juſtly entitled to a ſeparate claſs, in the preſent ſtate of our 
knowledge, as any acid we are acquainted with. No experiments have yet been 
made which tend to ſhew the component parts of this acid ſubſtance. It 1s there- 


fore only in the way of conjecture, or general inference, that, like the vitriolic, the 


nitrous, and other acids, in which the art of chemiſtry has been more ſucceſsful, it-is 
ſaid to conſiſt of a combuſtible baſe united with vital air, according to the uſual 
mode of combination, whether the theory of the philogiſtian philoſophers be admitted, 
or that of their opponents. | | | | | 

ACID OF GALLS, or Tax AsTrINGEnT PRINCIPLE. Many vegetable 
ſubſtances, ſuch as the huſks of nuts, the bark of the oak, the nutgall, and other 
bodies of the ſame nature, abound with a ſubſtance which has been diſtinguiſhed by 
the name of the aſtringent principle. The nutgall is moſt plentifully uſed in dying 
proceſſes, and the other purpoſes wherein the property of producing a black colour 
with ſolutions of iron is required; and as this matter reſembles acids in its proper- 


ties, it has been called the acid of galls. 


The acid of galls is obtained by macerating the nutgall in water. This infu- 


ion reddens turnſole and blue paper. The acid is ſoluble in oils, ardent ſpirit, 


and ether. Acids diſſolve it without impairing its property of forming a black 
precipitate with the ſolutions of iron: the diſtilled products of nutgalls likewiſe 
poſſeſs the ſame property. It decompoſes metallic ſolutions, and combines with 
their calces. Gold and ſilver are precipitated by it in the metallic ſtate. It acts 
upon and diſſolves iron directly. | | TER 
To obtain the acid of nutgalls in a cryſtallized form, one pound of the powder 
of galls muſt be added to fix pounds of diſtilled water, and left to digeſt for a 
fortnight, at the temperature of between 70 and 80 degrees; after which the fluid 
muſt be filtered, and left to evaporate ſpontaneouſly in the open air, in a ſtone ware' 
or glaſs veſſel. The fluid becomes mouldy, and covered with a thick glutinous 
pellicle ; abundance of glutinous flocks fall down; and in the courſe of two or three 
months the ſides of the veſſel appear covered with ſmall yellowiſh cryſtals, which 
are hkewiſe very abundant at the under ſurface of the pellicle which covers the 
liquor. The fluid muſt then be decanted ; and ardent ſpirit being poured upon the 
mucilaginous depoſition, the cryſtals and the pellicle, diffolves the ſalt by the aſſiſt- 
ance of heat, without touching the mucilage ; and, by evaporation of this ſpiritu- 


| ous ſolution, the pure gallic acid is obtained in ſmall brilliant cryſtals, of a grey 


colour inclined to yellow. | | | 
This acid, on account of its long expoſure to the air, may conſiſt either of a 


principle exiſting in the galls, or of that principle converted into an acid. It has 


the following properties: it precipitates martial vitriol, and other ſalts of iron, of 
a beautiful black colour, and ſtrongly reddens the tincture of turnſole: when heated 
with contact of air, it ſwells up and burns, leaving a coal behind of difficult inci- 

neration: 
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neration: by diſtillation with a gentle heat, part of the acid comes over diſſolved 
in the water of cryſtallization: another portion ſublimes undecompoſed in the form 
of filky cryſtals; and a ſtrong heat ſeparates a few drops of oil, with fixed and 
inflammable air. | | 

The acid of galls is ſoluble in twenty-four parts of cold water, or three of boil- 

ing water, It is much more ſoluble in ſpirit of wine; four parts of this being 
. ſufficient at the common temperature, or one when boiling hot. With lime, 
magneſia, or ponderous earth, it forms ſalts which are ſoluble in water: it unites 

readily-with the alkalis, and forms compounds which have not been much attended 

to. The action of the nitrous acid converts it into the acid of ſugar. This acid pre- 
cipitates gold, filver, mercury, copper, iron, and biſmuth, from their ſolutions ; 
but it does not affect thoſe of platina, zinc, tin, cobalt, and manganeſe. 

ACID, MARINE, or Taz Acip or SEA SaLT, known in commerce by the 
name of ſpirit of falt. As common ſalt conſiſts of this peculiar acid united with 
the mineral alkali, by ſo ſtrong an affinity that both ſubſtances may be driven up 
by heat, inſtead of any ſeparation taking place, the acid itſelf cannot be obtained 
alone, but by means of proceſſes, in which a third ſubſtance is preſented to combine 
with the alkali. Various methods were formerly Uſed, in which the common ſalt 

was ground together with earthy ſubſtances, and then expoſed to diſtillation. 
Theſe methods have been diſcontinued in England ſince the vitriolic acid has been 
obtained at an eaſy rate from ſulphur. In the ancient method, common ſalt was 
previouſly deerepitated, then ground with dried clay, and kneaded or wrought with 
water to a moderately ſtiff conſiſtence, after which it was divided into balls of the 
ſize of a pigeon's egg: theſe balls being previouſly well dried, were put into 
a retort, ſo as to fill the veſſel two thirds full; diſtillation being then proceeded 
upon, a ſpirit of ſalt came over when the heat was raiſed to ignition. In this 
proceſs eight or ten parts of clay to one of ſalt are to be uſed. The retort muſt be 
of ſtone ware well coated, and the furnace muſt be of that kind called reverberatory. 

It was formerly thought that the common ſalt was merely divided in this opera- 

.tion by the clay, and on that account more readily gave out its acid : but there can 
be little doubt that the effe& is produced by the filiceous earth which abounds 
in large proportions in all natural clays, and detains the alkali of the ſalt by com- 
bining with it. | | 

The extrication of marine acid from common ſalt, by means of vitriolic acid, 
is much the moſt elegant and effectual. The Engliſh manufacturers uſe iron ſtills 
for this diſtillation, with earthen heads: the ohilofophical chemiſt will doubtleſs pre- 
fer glaſs. One part, by weight, of ſtrong vitriolic acid is to be added to three of 

decrepitated fea ſalt, in a retort whoſe upper part is furniſhed with a tube or neck, 
through which the acid is to be poured upon the ſalt. The aperture of this tube 
mult be cloſed with a ground ſtopper immediately after the pouring. The vitriolic 
acid immediately. combines with the alkali, and expels the marine acid-in the form 
.of a peculiar air, which 1s rapidly abſorbed by water, but may be confined by 
mercury. As this combination and diſengagement take place without the applica- 
tion of heat, and the aerial fluid eſcapes very readily, it is neceſſary to arrange and 
lute the veſſels together before the vitriolic acid is added, and not to make any fire 
in the furnace until the diſengagement begins to ſlacken ; at which time it muſt be 
very gradually raiſed. Before the modern improvements in chemiſtry were made; 
za great part of the acid eſcaped for want of water to combine with; but by the uſe 
of Woulte's apparatus (See ApPARATus), the acid air is made to paſs through 
water, in which it is condenſed, and forms marine acid of double che weight of the 
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water, though the bulk of this fluid is increaſed one half only. The acid condenſed 
in the firſt receiver, which contains no water, is of a yellow colour, ariſing from the 
impurities of the ſalt. | - 512 FP 
Heat expels the marine acid air from marine acid, and leaves the water behind. 
The fumes of ſpirit of ſalt conſiſt of this air in the act of uniting with the watery 
vapours of the atmoſphere, which render it viſible. The air has nearly the ſame 
affinities as the acid itſelf in the fluid form. The electric exploſion diminiſhes it a 
little; but the remainder is almoſt totally ſoluble in water as before. ; 
In the action of acids upon other bodies they may be conſidered to operate either 
as entire ſubſtances, or by virtue of the diſpoſition which their component parts may 
reſpectively have to combine with the ſubſtance acted on. One of the moſt general 
actions of acids is that which anſwers the fame purpoſe as combuſtion, either by | 
depriving. bodies of phlogiſton, or communicating vital air to them, or both. The : 
acids which are moſt effectual in this reſpe& are the moſt eaſily reduced to their » 
component parts. The marine acid in its ordinary ſtate has very little effect upon | | 
combuſtible bodies, and is not ſuſceptible of changes, by their mutual action, fimalar. . - 
to thoſe which the vitriolic and nitrous acids undergo in like circumſtances. Its | 
action on oils and ardent ſpirits is not conſiderable. | | | 
The aeriform marine acid acts more ſtrongly in a variety of inſtances than that 
which is diluted with water in the fluid ſtate. When this acid air is in contact with 
ſpirit of wine, oil of olives, oil of turpentine, charcoal, phoſphorus, bees wax, or 
ſulphur, it produces inflammable air. The theory of this effect will be, either that 
it diſlodges phlogiſton from theſe inflammable ſubſtances, or elſe that it combines with 
them at the ſame time that a decompoſition of the water, which compoſes a large 
art of all aerial ſubſtances, enſues ; the vital air of the water combining with. the 
inflammable ſubſtance, and burning it, while the inflammable air, or other compo- 
nent parts of the ſame water, is ſet at liberty. In this, as in a great variety of in- 
ſtances, the doctrine of the compoſition and decompoſition of. water comes to the 
aſſiſtance of the new theory; and if this poſition could once be overthrown, the 
preſent experiments, and others of the like nature, would afford the ſtrongeſt proof 
of the exiſtence of inflammable air, or a general principle of combuſtibility in in- 
flammable ſubſtances, or at leaſt in the acids applied to them, fince it muſt come 
from the one or the other. | | | | 1 
Spirit of wine abſorbs the aerial marine acid as readily as water itſelf does, and is : = 
increaſed in bulk by that means. When this fluid is ſaturated, it diffolves iron with 4 
great rapidity, but nevertheleſs continues inflammable. When this air is added to 
a conſiderable quantity of oil of olives, it is abſorbed very ſlowly, at the ſame time 
that the fluid turns almoſt black, becomes glutinous, leſs miſcible with water, and ac. 
quires a diſagreeable ſmell. By continuing upon the ſurface of the water it became 
white, and its offenfive ſmell went off in a few days. Oil of turpentine abſorbs this 
air very faſt, turning brown, and almoſt black. No inflammable air was formed till 
more of the acid air had been raiſed than the oil was able to abſorb : the ſame was 
the caſe with the oil of olives. Bees wax abſorbs the aeriform marine acid very 
ſlowly, and produces inflammable air. Charcoal abſorbs this acid air very faſt, 
rendering one fourth of it immiſcible with water, and weakly inflammable. A ſmall 
bit of phoſphorus ſmoked and gave light in the acid air, in the ſame manner as 
it would have done in common air equally confined. When water was admitted to 
this air, it abſorbed the whole, except one fifth, which was weakly inflammable. 
Sulphur abſorbs marine acid air ſlowly, and leaves an inflammable remainder, which 
burns with a blue flame. Ether abſorbs 5 very faſt, becoming firſt of a turbid white, 
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and then of a yellow and brown colour. This ſaturated fluid is very volatile and 
inflammable, and the combination affords inflammable air. Camphor is rendered 
fluid by imbibing this acid air, but recovers its former ſolid ſtate upon the addi- 
tion of water. Some veſtiges are exhibited in this experiment, of a combination 
having taken place between a minute portion of the acid and the camphor, attended 
with a production of inflammable air. | | | 

Marine acid air extinguiſhes flame, and is much heavier than common air. 
The electric ſpark is viſible in marine acid air exactly as in common air: neither 
the ſpark nor the exploſion, in the hands of Dr. Prieſtley, produced any change in 
this air which might not have been aſcribed to ſome caſual circumſtance. In the 
experiment with the great Harlem machine, a diminution of about one eighteenth 
took place in the courſe of five minutes, after which the paſſage of the electricity 
was reſiſted : a ſhorter ſpark was then applied for twenty-five minutes, which did 
not produce any perceptible alteration, and the air was as readily abſorbed by 
water as if it had not been electrified. | | 

The marine acid in commerce has a ſtraw colour : but this is owing to accidental 
impurity ; for it does not obtain in the acid produced by the impregnation of water 
with the acriform acid. 

The marine acid, in combination with the vegetable alkali, forms a falt, called 
falt of Sylvius, or improperly regenerated ſea falt : it is of a bitter taſte, ſlightly 
deliqueſcent, and ſoluble in about three times its weight of water. This is ſome- 
times uſed in medicine. | : 

With the mineral alkali it forms common ſea ſalt. | 

With the volatile alkali it forms common ſal ammoniac ; which is a conſiſtent ſalt 
of a ſharp briny taſte, and ſo remarkably deficient in the uſual brittleneſs of this 
claſs of bodies, that it is not eaſily pulveriſed. It is ſoluble in between three and 
four times its weight of water, in a common temperature, By heat it ſublimes entire 
in cloſed veflels. | | | 

The faline combination of lime with marine acid is ſometimes called marine 
ſelenite, and ſometimes fixed ammoniac, becauſe it forms the fixed reſidue after 
ſal ammoniac has been expoſed to diſtillation with lime. This ſalt may be obtained 
in the form of cryſtals, but it deliqueſces in the air. It is ſoluble in leſs than twice 

its weight of cold water. The combination of lime and marine acid which remains 
after diſtilling ſal ammoniac has uſually an over proportion of lime. If it be urged 
by a violent heat, it fuſes ; and when cold, it has the property of emitting a phoſpho- 
ric light upon being ſtruck with any hard body. Hence it is called Homberg's 
phoſphorus, from the name of the firſt obſerver. | 
The argillaceous marine ſalt has a gelatinous confiſtence, when difſolved in a ſmall 
quantity of water. Its taſte is ſtyptic, and it affords cryſtals by ſpontaneous evapo- 
ration. | 
Ihe combination of ponderous earth with marine acid forms a cryſtallizable ſalt o 
difficult ſolution. Its ſolution is of admirable uſe for detecting the preſence of the 

vitriolic acid in any fluid; becauſe this laſt acid combines with the earth, and forms an 
inſoluble precipitate of ponderous ſpar. It is more eſpecially uſeful for purifying the 
marine acid itſelf from the vitriolic acid which it often contains. The exact quan- 
tity of ſolution neceſſary to be added for this purpoſe, to any veſſel of marine acid, 
may be known by previous trials with ſmall portions of the acid. 

Magnefian marine ſalt exiſts in all ſalt waters. It is ſoluble in leſs than its own 
weight of water ; and cannot be obtained in the cryſtalline form, but by firſt evapo- 
rating its ſolution, and then ſuddenly expofing it to a great degree of cold. It _ 
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cauſe of the bitterneſs of ſea water; and, like moſt of the other ſalts laſt deſcribed, it 
is applied to no uſeful purpoſe. | 4; 8 


_ The marine acid acts directly upon tin, lead, copper, iron, zinc, biſmuth, antimo- 
ny, manganeſe, arſenic ; but does not affect gold, ſilver, platina, mercury, wolfram, 


nor cobalt. | e : 70 | 
When the ſtrongeſt marine acid is mixed with ſpirit of wine, there is no-confide- 


rable heat excited „and ſcarcely any combination takes place; but the dephlogiſti- 


cated or aerated marine acid is capable of converting ardent ſpirit into an ether. _ 

ACID, MARINE AERATED, or DeenLocisTICATED. If the marine acid 
be diſtilled from about one fourth of its weight of the black calx of manganeſe, a 
ſuffocating elaſtic fluid ariſes, which corrodes mercury, and is abſorbed by water. 
If the concentrated acid be uſed, the diſengagement takes place without heat ; but if 
it be weaker, a gentle heat is neceſſary. This operation may conveniently be per- 
formed in the apparatus of veſſels fig. 2. The common marine acid which may riſe 
is condenſed in the firſt bottle, and the dephlogiſticated acid vapour unites to the wa- 
ter in the ſecond : -the water, as it becomes ſaturated, aſſumes a greeniſh yellow co- 
lour. When the ſaturation is complete, the dephlogiſticated acid takes a concrete 


form, and deſcends to the bottom in yellowiſh flocks, provided the temperature of 


the water be only a few degrees above freezing. An increaſe of temperature, ſuch as 
may be produced by applying the hand to the veſſel, cauſes this concrete matter to 
aſſume the aerial form, and eſcape in bubbles to the ſurface. The taſte of the ſolu- 
tion 1s auſtere, but does not reſemble that of acids. It combines with fixed alkalis 


without cauſing them to give out their fixed air, if they be in a mild ſtate, Heated | 


with lime or fixed alkali, it emits vital air, and then forms the ſame ſaline combina- 
tions as the common marine acid would have done with them. It diffolves all me- 
tals directly, without affording inflammable air as the marine acid does with ſome of 
them, and its ſaline combinations are, for the moſt part, the ſame as the common 
marine acid produces when made to combine with them. Of theſe, however, we 
ſhall have occaſion to treat more fully under the reſpective metals. It deſtroys vege · 
table colours, rendering them white, without firſt cauſing them to become red; and 
it bleaches wax. 

When the aeriform dephlogiſticated marine acid is received in a ſolution of pure 
vegetable alkali, and the liquor eyaporated, two kinds of ſalt are obtained. The 
one is the common ſalt of Sylvius, which ſeparates from the fluid as the evaporation 
goes on; and the other is a ſalt which, being more ſoluble in hot than cold water, 
affords cryſtals by cooling. Theſe are of a rhomboidal figure, and a ſilvery brilli- 
ancy ; have an inſipid, cooling taſte reſembling nitre ; do not deliqueſce in the air, and 
detonate with charcoal or with iron more ſtrongly than nitre itfelf. This ſalt has 
been made into gun-powder of great force by trituration with charcoal and ſulphur. 
By heat alone this ſalt gives out vital air, and the reſidue of. the detonation with 


- 


charcoal, is the ſalt of Sylvius, or vegetable alkali ſaturated with marine acid. From 


theſe circumſtances it is evident, that a portion of the alkali imbibes the dephlogit- 
ticated marine acid, together with a portion of the vital air which was employed in de- 
ogiſticating or aerating the remainder of the marine acid; and that this alkali 
orms the detonating ſalt, while the acid which was deprived of the overplus of air, 
and by that means reduced to the common ſtate, forms the ſalt of Sylvius, which is 
in much the greateſt proportion in the ſolution. | 
When a mixture of one ounce and a half of manganeſe with five ounces 
of concentrated marine acid, and three of ardent ſpirit, is expoſed to diſtillation 
by a very gentle heat, there is ſcarcely any production of elaſtic vapours, but 


a er, of ethereal liquor ſlightly acid. In this proceſs, the whole of the dephlo- 


giſticated acid appears to have united with the ardent ſpirit, and formed an W 
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The dephlogifticated marine acid, in the aeriform ftate, acts ſomewhat more pow- 
erfully upon bodies than when combined with water. FUL be 
Much light has been thrown upon a variety of chemical appearances by this ca- 
pital diſcovery of Scheele, in which the marine acid is ſo conſiderably changed. Of 


theſe we ſhall have occaſion to ſpeak as they preſent themſelves ; for which reaſon 


we ſhall confine our attention in the preſent article to ſuch obſervations as tend to 
elucidate the theory of this converſion. x + 

In the ancient theory, metals, being ſuppoſed to conſiſt of a calx united with phlo- 
giſton, are ſuppoſed to be diſſolved in acids, either merely, or at leaſt chiefly, by the 
medium of part of their phlogiſton, to which the acid is ſuppoſed to have an attrac- 
tion. For acids, being produced by the combuſtion or dephlogiſtication of inflam- 
mable ſubſtances, pofleſs more or leſs of a diſpofition to reſume their combuſtible 
ſtate according to the nature and conditions of affinity under which phlogiſton is 
preſented to them. The marine acid, having a comparatively weak action upon 
merals and other combuſtible bodies, was of courſe, therefore, preſumed to contain 
naturally a larger portion of phlogiſton. The black manganeſe is a calx of that 
femi-metal, which has a ftrong tendency to become reduced to the metallic ſtate, or, 
according to the ſame enunciation, to attract phlogiſton. This therefore is what it 
does when it comes in contact with the marine acid at a proper temperature: It 
dephlogiſticates the acid, whoſe properties become by that means changed, infomuch 
that it is rendered eminently capable of acting on combuſtible bodies, which at the 
fame time reſtore its original ſtate by again adding the phlogiſton before attracted 
by the manganeſe. | | 
The facility and perſpicuity of this explanation will be readily ſeen, and it was 
for a time admitted without controverſy. It is probable, indeed, that the ſcience of 
chemiſtry might never have afforded a better, if leſs attention had been paid to the 
elaſtic products which are of ſo much importance in every operation, though theſcience 
of their effects is ſo very modern. It is from the examination of theſe permanently 
elaſtic ſubſtances, that the phlogiſtians have found themſelves under the neceſſity 
of admitting other effective cauſes in the combuſtion of bodies, beſides the mere 
tranſition of their inflammable principle ; and from this it 1s that their opponents 
have been induced to maintain, that theſe other effective cauſes are ſufficient to ſolve 
the phenomena without the aid of that principle. How far the matter of heat 
emerging from a latent ſtate by the change of capacity in bodies may interrupt the 
general reaſoning, cannot perhaps be determined, while we know ſo little of that ſub- 
ject as leaves even its ſeparate exiſtence a matter of controverſy. | But the tranſi- 
tions of the reſpirable part of the atmoſphere, or vital air, in combuſtion being 
matter of fact, which conſequently demands admiſſion in our explanations, tends 
immediately to bring forward the queſtion, how far thoſe tranſitions afford an ade- 
quate reſult without ſuppoſing any other ſubſtance. On the fubje& before us, the 


antiphlogiſtian philoſophers take notice, that manganeſe contains vital air, as is proved 


by its emitting that fluid when heated; and as they ſtate the act of combuſtion to 
conſiſt in the combination of vital air with any other body, they conſider the marine 
acid in that ſtate which was called dephlogiſticated, to be the acid combined with a 
larger proportion of vital air than it poſſeſſes in its ordinary ſtate. Its ſtrong action on 
combuſtible bodies does not therefore, according to them, conſiſt in depriving them of 
phlogiſton, but in communicating that vital air which is neceſſary to burn or calcine 
them, and which, in their theory, forms the medium of the ſolution of metallic calces 
in the ſame manner as phlogiſton does in the former theory. 75 
Whatever reaſons the cautious philoſopher may find to doubt the ſtability of either 

theory, it is evident that the facts may be generalized without them. The dephlo- 
giſticated marine acid is obviouſly removed farther from the ſtate of a 
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body than the common marine Acid ; whence it acts on all-combuſtible bodies more 
ſtrongly. It appears worthy ot remark, however, that its acidity with reſpect to al- 
kalis and earths is not increaſed by this treatment, but on the contrary ſeems, as far 
as can be collected from circumſtances, to be diminiſhed. If this fact were clearly 
eſtabliſhed, the marine acid would follow a contrary law to that of the vitriolic and 
nitrous acids, which retain alkalis more ſtrongly, the more perfectly they are dephlo- 
giſticated, or the larger the quantity of vital air which enters into their compoſition. 
It muſt nevertheleſs be noticed, that the phlogiſticated nitrous and vitriolic acids 
require a larger quantity of alkali for their ſaturation than before, though they retain. 
it leſs ſtrongly. | 75 | 5 
ACID OF MILK. When milk is expoſed for ſome hours in a ſtate of repoſe, 
a ſmall quantity of thick fluid riſes to the top, and is known by the name of cream. 
This contains. the fat ſubſtance called butter, which may be ſeparated from it 
by agitation in the act of churning. The remainder afterwards becomes ſour, and 
undergoes coagulation, which ſeparates it into two parts—a ſolid curd, and a fluid 
called ſerum or whey. This ſour whey contains a peculiar acid, called the acid of 
milk, and likewiſe a portion of vinegar. The peculiar acid does not riſe in diſtilla- 
tion, but may be ſeparated by evaporating the filtered whey to one eighth ; and pre- 
cipitating the phoſphoric ſalt by the addition of lime water, which fully ſaturates its 
acid : the fluid is then to be diluted with three times its weight of water, and the 
lime. precipitated. by ſaccharine aeid; in which operation the exceſs of the 
laſt· mentioned acid may be guarded againſt by the teſt of a ſmall portion of lime 
water. This purified liquor muſt then be evaporated to the conſiſtence of honey; 
and the other foreign ſubſtances it may contain will be ſeparated by the addition of 
pure ardent ſpirit, which takes up the acid of milk only. The decanted ſolution be- 
ing then diluted with water, and heated, the ardent ſpirit flies off, and leaves the 
acid of milk behind, diffolved in the water. | | 2 4 
This acid does not afford: cryſtals ; and, when evaporated to dryneſs, it deliqueſces 
again by expoſure to air. With mineral alkali it affords a ſalt poſſeſſing the 
ſame properties. With volatile alkali it produces a deliqueſcent ſalt, which yields 
much of its alkali by diſtillation before the acid is deſtroyed by heat. With lime, 
clay, and ponderous earth it forms deliqueſcent ſalts; but with magneſia it affords 
ſmall cryſtals, which at length deliqueſce. The acid of milk diſſolves iron and zinc, 
and produces inflammable air. Copper affords a dark blue ſolution, which does not 
cryſtallize. Lead is diſſolved after ſome days digeſtion, and affords veſtiges of vi- 
triolic acid. Biſmuth, cobalt, antimony, tin, mercury, filver and gold, are not af- 
fected by this acid in a digeſtive or. boiling heat. Deſtructive diſtillation decom- 
poſes the acid of milk : water firſt comes over ; then a weak acid reſembling the 
empyreumatic acid of tartar ; afterwards ſome empyreumatic oil, with more of the 
rags acid, and alſo fixed air, and the heavy inflammable air. A coal remains in 
e retort, | | 
ACID OF MOLYBDENA. Molybdena is a ſubſtance which greatly reſem- 
bles plumbago or black lead; but its texture is ſcaly, and it is not eaſily pulveriſed, on 
account of a degree of flexibility which its laminz poſſeſs. It may however be re- 
duced to powder by 3 in a mortar with ſome vitriolated tartar; the hardneſs 
and angular figure of the particles of this ſalt tending greatly to facilitate the divi- 
ſion, The ſalt may afterwards be waſhed off by three or four affuſions and decan- 
tations of hot water. | 
None of the known acids have any effe& upon molybdena, except thoſe of arſenic 
and of nitre. The molybdena is not attacked by the acid of arſenic till he water is 
evaporated. If then the heat be increaſed a little, arfenic riſes into the neck of the 
” | | Fe retort, 
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retort, and towards the end of the operation yellow arſenic or orpiment is ſublimed. 


Volatile ſulphureous acid goes over into the receiver. 


The concentrated nitrous acid being poured upon powdered molybdena in the 


proportion of two parts of the former to one of the latter ; the mixture was ſcarcely 
warmed in the retort, before the whole maſs paſſed over into the receiver with great 
heat. Scheele conſiders this mixture as in danger of taking fire when the quantity 
is large, and therefore uſes the diluted nitrous acid, | 

Six ounces of diluted nitrous acid were diſtilled from one ounce and a half of the 
powdered molybdena. No effect took place during the digeſtion ; but as ſoon as the 


mixture began to boil, red vapours were extricated with great intumeſcence, ſo that 


it is neceſſary to uſe a large retort. The diſtillation was continued to dryneſs; after 
which the ſame quantity of nitrous acid was again poured on the refiduum, and dif- 
tilled off with the fame appearances as before. This proceſs was again and again 
repeated until the fourth or fifth time; the refidual powder becoming leſs and leſs in 
quantity, until at laſt it conſiſted of fix drams and a half of white pulverulent matter 
reſembling chalk. This ſubſtance, by edulcoration with hot water, afforded ſome 


acid of vitriol and a ſmall quantity of iron. The white pulverulent matter is the acid 
of molybdena. It exhibits weak acid properties. Molybdena may likewiſe be con- 


verted into the acid ſtate by detonation in a red hot crucible with four times its 
weight of purified nitre. The reddiſh alkaline maſs which remains is to be diffolved 


in water, and affords both vitriolated tartar and nitre by evaporation. The remaining 


lixivium appears to conſiſt of a combination of the acid of molybdena with a portion 
of the alkali. This acid falls down, upon the addition of diluted vitriolic acid ; which 


however muſt be cautiouſly added, becauſe an exceſs will ſuſpend the precipitate ; 


and if the ſolution be hot, no precipitate whatever enſues. The nitrous or marine 
acids may likewiſe be uſed in this proceſs, inſtead of the vitriolic. It is not eaſy to 
deprive this precipitate of the laſt portions of alkali. | | 


he acid of molybdena requires about five hundred times its weight of water to 


diffolve it ; and the ſolution reddens lacmus, coagulates the ſolution of ſoap, and pre- 
cipitates liver of ſulphur. The addition of vegetable alkali forms a ſalt which is 


much more ſoluble in water than the pure acid itſelf, and affords cryſtals by evapo- 
ration. This neutral ſalt does not riſe by the action of heat, like the pure acid itſelf. 


With volatile alkali it forms a neutral ſalt, which parts with its alkali in a gentle heat. 
The ſolution of the acid of molybdena expels fixed air from chalk or magneſia, and 
efferveſces with earth of alum, forming ſalts of difficult ſolution with theſe earths. It 
precipitates ponderous earth from itsnitrous or marine ſolutions, and forms a neutral 
compound very ſparingly ſoluble in cold water; but it does not precipitate the ſo- 
lution of other earths. It precipitates filver, mercury, and lead from the nitrous 


acid, and alſo lead from the marine acid. Theſe precipitates are reduced by the 
4 is abſorbed. The other 


blow- pipe upon charcoal, at the ſame time that the act 
metals are not precipitated. The neutral alkaline ſalts of molybdena precipitate all 
metallic ſolutions. Gold, corroſive ſublimate, zinc and manganeſe are precipitated 
in the form of a white powder; iron and tin from their ſolution in marine acid of a 
brown colour; cobalt, of a roſe colour; copper, blue; and the ſolutions of alum 
and quick lime, white. : | 

The concentrated vitriolic acid diffolves a conſiderable quantity of the acid of 
molybdena, the ſolution becoming of a fine blue colour as it cools, at the ſame time 
that it thickens : the colour diſappears again on the application of heat, but returns 

ain by cooling. A ſtrong heat expels the vitriolic acid. The nitrous acid has no 
effect on it; but the marine acid diffolves it in conſiderable quantity, and leaves a 


dark blue reſiduum when diſtilled. With a ſtrong heat it expels a portion of vitriolic 


acid 
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acid from vitriolated tartar. It alſo diſengages the acid from nitre and commorr 
falt by diſtillation. It has ſome action upon the filings of the metals in the moiſt way. 
When molybdena is fuſed with a fixed alkali, it forms an hepatic compound, 
that affords ſulphur by precipitation; from which circumſtance the preſence of 
ſulphur in this mineral is aſcertained. The ſame fact is likewiſe aſcertained from 
the preſence of vitriolic acid in the analyſis of molybdena, when itis acidified by the 
abſtraction of nitrous acid. This truth is alſo aſcertained ſyntherically. When the 
acid of molybdena is heated with ſulphur ina retort, placed in ſuch a manner as 
that the ſublimed ſulphur may melt and run back again, a combination between 
theſe two ſubſtances is at length produced, and the ſuperfluous ſulphur flies off, be- 
ing partly converted into volatile vitriolic acid. The reſidue is found to be, in every 
— , the ſame as the native molybdena. The analyſis of molybdena by the ni- 
trous acid, ſnewed that it conſiſts of ſulphur united to a peculiar acid, or acid baſis; 
and this ſynthetical production of molybdena proves the ſame thing. * 

ACID NITROUS, or Tax SeiriT or NiTRE oF CoMMERCE. This acid is 
obtained by diſtillation with an intermedium, nearly in the fame manner as in the 
manufacturing of the marine acid. In the proceſs for making that ſpirit of -nitre, 
which is called aqua fortis, two parts of dry and powdered clay are well mixed 
with one part of nitre in a ſtone ware retort, to which a veſſel of the ſame form and 
kind is luted as a receiver. The diſtillation is effected by an heat gradually raiſed 
to ignition in areverberatory furnace. The ſiliceous earth with which the clay abounds 
unites with the alkali of the nitre, and ſets its acid at liberty. Very good ſpirit of 
nitre may be made in this way; but the manufacturers ſeldom uſe any con- 
ſiderable degree of care, on account of the low price at which they ſell the product. 
The nitre they make uſe of in general contains common ſalt; from which circum- 
ſtance the aqua fortis is often vitiated by an admixture of marine acid. 

Spirit of nitre is obtained either by the intermedium of martial vitriol, or of the 
vitriolic acid itſelf. In the firſt method the vitriol is deprived of its water of cryf- 
tallization by heat, and then mixed with an equal weight of very pure nitre, both 
ſubſtances being previouſly pulverized. They are then poured into a good earthen 
ware retort through a paper funnel, which paſſes into the belly of the retort, and 
prevents any of the powder from adhering to its neck. The retort is placed in a 
reverberatory furnace upon an earthen diſh filled with ſand. A large glaſs balloon or 
receiver is to be fitted and luted to the retort with fat lute, round which is to be 
wrapped a cloth ſoaked in athin paſte of the white of eggs, and flacked lime. Iris 
neceſſary that the receiver ſhould have a ſmall hole in its upper part, for the elaſtic 
vapours to eſcape. . The diſtillation muſt be commenced with a very flow fire. 
Red vapours are ſoon extricated, and the ſpirit of nitre paſſes over in drops. As 
ſoon as the retort is red hot, and the vapours ceafe to come over, the fire muſt be 

ſlackened and ſuffered to go out; and when the veſſels are cooled, the receiver muſt 
be cautiouſly withdrawn, and its contents quickly poured through a glaſs funnel into 
a clean and dry glaſs bottle, which is to be immediately afterwards cloſed with a glaſs 
ſtopper. Great care muſt be taken to avoid the fumes which ariſe during the pour- 
ing of this acid. The beft method of doing this, conſiſts in ſtanding in a current of 
air, ſo that the vapours may be blown from the operator. Other precautions are 
likewiſe neceſſary in the management of the heat, and the occaſional opening of the 
ſmall hole of the receiver. But theſe difficulties are in a great meaſure removedby 
the pneumatic apparatus of Woulfe. See ApPARATUs  ' N 

The ſpirit of nitre obtained in this way is of the kind called phlegiſticated, 
2 _— copious fumes, which aſſume a dark red colour when they mix 
with the air. | | | — 2 
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The method of diſtilling nitrous acid from nitre by the intermedium of vitriolie 
acid is much more eaſy, quick and convenient than the foregoing. It is performed 
by putting a quantity of very pure nitre into a ſtone ware or glaſs retort. Upon 


this one third part of highly concentrated vitriolic acid is to be poured through a 
glaſs funnel, the ſtem of which ought to be ſufficiently long to reach into the belly 


of the retort. The receiving apparatus muſt be adopted as in the foregoing opera- 
tion, and the proceſs muſt be conducted with ſimilar precautions. 

If it be ſuſpected that any portion of vitriolic acid may have paſſed over towards 
the end of the operation, the acid may be rectified by diſtillation from a portion of 
very pure nitre. The quantity of nitrous acid obtained in this way, is about five 


_ eighths of the weight of the nitre. 


When nitrous acid is ſuſpe&ed to be adulterated with marine acid, it is purified by 
the addition of ſmall portions of the nitrous ſolution of filver, which is to be added as 
long as any precipitate falls down. The precipitate conſiſts of the filver united with 
marine acid. It is advantageous in the firſt place to aſcertain the due quantity of me- 


tallic ſolution neceſſary to be added to a large quantity, by making experiments with 


ſmaller quantities of the two fluids. | | 
The obvious characters of nitrous acid, are: 1. It is of a yellow or reddiſh colour, 
but may be rendered pellucid by a ſlight boiling in a retort, which expels a quan- 
tity of elaſtic fluid, known by the name of nitrous air. 2. It emits yellow fumes, 
which conſiſt of nitrous air in the act of uniting with the vital air of the atmoſphere. 
3. Its greateſt ſpecific gravity is 1580: 1000 compared with water, and it has a con- 
fiderable degree of volatility. 4. When highly concentrated, it ſtrongly attracts the 


bumidity of the atmoſphere. 5. It developes a conſiderable degree of heat when 


mixed with water, but when mixed with ice it produces intenſe cold. 6. A certain 
proportion of water converts its colour to a deep blue or green, while the vapours ſtill 
continue of their original yellowiſh red. 7. The action of light expels vital air 
from the pale nitrous acid, at the fame time that the acid obtains a deeper or yel- 
lowiſh colour. N n 

This acid in combination with calcareous earth forms a ſalt, whoſe cryſtals de- 
liqueſce by expoſure to the air, and are ſoluble in twice their weight of cold, or their 


— 


own weight of boiling water. With ponderous earth, it forms a ſalt of difficult ſolu- 


bility. With magneſia, it forms an acrid bitter ſalt, which is very ſoluble in water, 


and deliqueſcent in the air. With clay, it forms an auſtere ſalt of difficult ſolution. 


None of theſe have yet been applied to any uſe. 5 == 

With the vegetable alkali this acid forms common nitre ; a ſalt whoſe production, 
andthe influence its uſes have had upon civil ſociety, render it an object worthy of the 
moſt particular attention. See NiTRE and GUN-roWDbER. 


With the mineral alkali, it forms a ſalt, called quadrangular nitre, from the uſual 


form of its cryſtals. About three times its weight of water is required to hold it in 


ſolution in a mean temperature, and it is ſcarcely more ſoluble in hot water. 
Its properties reſemble thoſe of common nitre ; but it is leſs fit for making gun-pow- 
der, becauſe it attracts the humidity of the air. 


The nitrous acid in combination with the volatile alkali forms nitrous ammoniac, a 


ſalt which ſlightly attracts the humidity of the air, and is ſoluble in leſs than its own 
weight of water. If this ſalt be expoſed to heat in cloſed veſſels, it ſuddenly'explodes ; 
part of the acid and alkali are deſtroyed, and the aerial product is phlogiſticated air. 
There is no part of chemical ſcience more eminently inſtructive, or more fruitful 
in its conſequences, than that which relates to the nitrous acid. In many inſtances, it 
is compoſed, and in others decompoſed, or reduced to its component parts; and it 


has been in a great meaſure, from the analogies afforded by the phenomena of this 


acid, 


8 
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_ 
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acid, that the general and very perſpicuous modern doctrine of the nature of acids | 


has been derived. | 17355 | 
It has long been well known, that the nitrous acid, inſtead of exiſting in conſider- 
able maſſes in the mineral kingdom, like the vitriolic and marine acids, is almoſt 
always produced by a concurrence of circumſtances, chiefly conſiſting in the expoſi - 
tion of putrefying ſubſtances to the atmoſphere, together with a calcareous or other 
baſe to receive the acid. Upon theſe facts was founded the popular notion of nitrous 
particles exiſting in the air. Meſſrs. Thouvenels, in their memoir. which gained a 
prize from the Academy of Paris, relate a variety of experiments in which the natu- 
ral proceſs of the formation of nitre 'was imitated. They obſerve that calcareous 
earths, in the mild ſtate, are the fitteſt baſes for the reception or production of nitre; 
that magneſia and clay have very little effect, and alkalis none at all; that the pre- 
ſence of atmoſpherical or vital air is neceflary in this proceſs, but no length of expo - 
ſure of the calcareous baſes to vital air alone is ſufficient to produce nitre ; that none 
of the permanently elaſtic fluids or airs afford nitrous acid, excepting air impregnated 
with putrid effluvia; and that this air was deprived of its virtue in this reſpect by waſh- 
ing in lime water, or in a cauſtic alkali. From theſe experiments, which were per- 
formed by expoſure of the ſubſtances reſpectively to each other during a long courſe 
of time in very large glaſs veſſels, it appears to be eſtabliſhed, that nitrous acid is 
produced by the union of two or more principles which are always found in atmo- 
ſpherical air, and in the exhalations from putrid ſubſtances. But it is to Mr. Cavendiſh 
that we are indebted for the capital diſcovery, that nitrous acid is produced when a 
mixture of phlogiſticated and of vital air isexpoſed for a long time to the action of the 
electric ſpark. _ | | E415 
This“ experiment was performed by encloſing a mixture of two parts, by meaſure, 
of vital air, obtained without the uſe of nitrous acid, and one of phlogiſticated air, or, 
which 1s the ſame thing, five parts of vital and four of common air, in the upper part 
of a ſyphon in which it was confined by mercury. The legs of the ſyphon ſtood in two 
ſmall glaſs veſſels ſeparately inſulated, to one of which the electric ſparks were commu- 
nicated, and paſſed off to the common ſtock through the other. A ſmall quantity of 
ſoap lees, or ſolution of cauftic alkali, was admitted into the cavity which contained 
the air. This is a flow operation, and requires the quantity of air to be renewed 
very often, to ſupply the abſorption which takes place. The abſorbed matter is foundto . 
conſiſt of nitrous acid, as is plainly proved by the exiſtence of true nitre in the ſoap g 
lees. When the electricity is ſtrong, no indication of the ſoap lees becoming ſatu- 
rated is afforded by any ceſſation in the diminution of the air; but the nitrous acid 
continues to be abſorbed, and enters into combination with ſome of the mercury. 
This admixture of mercurial nitre prevents the deflagration of paper dipped in the 
ſoap from being ſo vivid as it would otherwiſe have been. Mr. Cavendiſh appre- 
hends that the quantity of acid produced, and conſequently the ſaturation of the 
ſoap lees depends only on the quantity of phlogiſticated air abſorbed, and that the 
effect of the greater or leſs quantity of dephlogiſticated air is only to make the nitre 
produced more or leſs phlogiſticated. In the experiment performed in the year 1787, 
the bulk of the phlogiſticated air was 12 Ff that of the ſoap lees. In Mr. Caven- 
5: 3 diſh's firſt experiment, it was 11 , and in his laſt 10 4 225 
4 The reaſoning of philoſophers upon this leading fact has been as various as their 
1 reſpective notions concerning the compoſition of the two airs. Thoſe who believe 
chat the fluid called phlogiſticated air does conſiſt of an. elaſtic fluid containing a 
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conſiderable portion of phlogiſton, have ſuppoſed that the vital or dephlogiſticated 
air, by the proceſs of combuſtion, deprived the phlogiſticated air of the principle of 
inflammability ; ſo that the nitrous acid with them is the baſis of phlogiſticated air. 
Others, perhaps with equal probability, have ſuppoſed that the nitrous acid was 
produced by the union of vital air with a due proportion of the inflammable princi- 
ple obtained from the phlogiſticated air: and laſtly, the chemiſts who reject phlo- 
giſton altogether, and are deſirous of conſidering all bodies as ſimple until they are 
proved by experiment to be compounded, affirm that the two airs which diſappear 
in this experiment, have combined together, and, conſequently, that nitrous acid 1s a 
compound of vital air and phlogiſticated air. Whichſoever of theſe inferences be 
employed in the general explanation of the facts, it is evident, that a certain degree 
of conſiſtency will attend the explanation throughout, becauſe, generally ſpeaking, 
the inſertion of ſuppoſitions which, though not fully warranted by experiment, are not 
contradictory to the facts we are in poſſeſſion of, will not be productive of abſurdity, 
though it tends greatly to leſſen the ſimplicity of any explanation. In the reſt of this 
article we ſhall however, as the ſafeſt and leaſt imricate method of proceeding, con- 
ſider the nitrous acid as compoſed of vital and phlogiſticated air, without entering 
into the enquiry whether tbl airs be ſimple or compound bodies, relative to the 
preſent ſtate of our knowledge. * | . 
Nitrous acid has been lately produced by the Rev. Iſaac Milner *, of Cambridge, 
in a leſs ſimple though very perſpicuous and elegant manner. He expoſed the 
volatile alkali in the aerial form, to vital air, at = inſtant of its extrication from 
manganeſe ignited in a gun-barrel. The manganeſe was uſed in rough powder, for 
when it is too finely powdered, the tube becomes choaked up. Cauſtic volatile 
alkali was contained in a retort affixed to the end of the gun- barrel, and this was made 
ro emit alkaline air by boiling. Art the other end of the gun-barrel was a tube which 
paſſed beneath a pneumatic apparatus. It muſt be imagined of courſe that the man- 
ganeſe occupied the middle of the gun-barrel, at which place the heat was applied to 
ignite it. The conſequence was, that nitrous air came out of the end of the gun-barrel at 
the time that the alkaline air was introduced at the other end: but this effect did not 
take place without the preſence of the alkaline air. Mr. Milner obſerves, that there 
is a cauſe of deception in the experiment, againſt which the operator ought to be on 
his guard, leſt he ſhould conclude that no nitrous air is formed, when in reality there 
is a conſiderable quantity. The volatile alkali, notwithſtanding every precaution, 
will frequently paſs over in great quantities undecompoſed. If the receivers are 
filled with water, a great part of this will indeed be prefently abſorbed ; but {till 
ſome portions of it will mix with the nitrous air formed by the proceſs. Upon ad- 
mitting the atmoſpherical air, the nitrous air-is decompoſed, and the red nitrous fumes 
inſtantly combine with the volatile alkali. The receivers are preſently. filled with 
white clouds of nitrous ammoniac; and in this manner a wrong conclufion may 
eaſily be drawn, from the want of the orange colour of the nitrous fumes. A conſi- 
derable quantity of nitrous air may have been formed, and yet no orange colour ap- 
pear, owing to this circumſtance ;/ and therefore it is eaſy to underſtand how a ſmall 
quantity of nitrous air may be moſt effectually diſguiſed by the ſame cauſe, | 
This acute chemiſt, confidering that there are many other ſubſtances beſides the 
calx of manganeſe which are known to afford dephlogiſticated air, was induced to 
make the experiment, whether they would not alſo afford nitrous air upon the ap- 
plication of volatile alkali. With red lead, his experiments did not ſucceed; but he 
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finds it difficult to perſuade himſelf that it would not anſwer with a more perfect 
apparatus than that uſed by himſelf. With calcined martial vitriol he had much 
better ſucceſs. The ſalt was calcined to. whiteneſs, and put into a gun-barrel ; and 
after ſeveral trials of forcing the. volatile alkali through the hot tube, he procured 
ſome ounces of ſtrong nitrous air, | 3 61 
As calcined green vitriol affords vital air when urged. by a ſtrong heat, he had 
no doubt, after this experiment, but that any ſubſtance poſſeſſing the ſame property 
might, by ſimilar treatment, be made to afford nitrous air. But in this ſuppoſition he 
found himſelf entirely miſtaken, The volatile alkali was applied to ſome calcined 
alum at the moment when it was yielding, in a ſtrong heat, plenty of dephlogiſticated 
air. The product was an aſtoniſhing quantity of inflammable air mixed with hepa- 
tic air and actual ſulphur. The reſiduum of the alum had a. ſtrong hepatic ſmell, 
and contained particles of perfectly formed ſulphur. 4 ; | 
Moſt of the experiments, if not all, were repeated in earthen tubes inſtead of gun- 
barrels, and with the ſame ſucceſs. 7 | Tru 
After premiling a circumſtance of which we have not yet ſpoken, namely, that 
nitrous air ſpontaneouſly unites with vital air, and forms nitrous acid; fromwhich and 
other facts it is ſeen that nitrous air conſiſts of the acid in an imperfect ſtate, for 
want of a due proportion of vital air; and conſequently that the production of nitrous 
air may be conſidered as a production of nitrous acid: we cannot do better than 
add the explanation or theory of the foregoing facts in the words of the author. 
„ 1. Nitrousair and dephlogiſticated air, by mixture, produce nitrous acid; and 
nitrous acid, by mere heat, is converted intoa mixture of phlogiſticated and dephlo- 
giſticated airs. | Bet Fl | | | | 
« 2, Nitrous air, by the methods already related, is changed into phlogiſticated 
air; and theſe methods ſeem to conſiſt in abſtracting from the nitrous air a quantity 
of dephlogiſticated air. 5 | 
„ 3. When nitrous acid and nitre are produced in a natural way, the proceſs is 
not well underſtood ; but the preſence of the atmoſphere is known. to be 
neceſſary. 2 bw | | e EROS ee 
«© 4. Mr. Cavendiſh's experiment 1s deciſive on this point. The union of the 
two airs in queſtion is effected by means of the electrical ſpark, and nitrous acid is the 
roduct. | 10 | | 
1 In the next place we are to conſider, that volatile alkali contains phlog iſticated 
air ; for, 8 „ 2 
6 1. Volatile alkali, by mere heat, or by the electrical ſpark, is changed into a 
mixture of phlogiſticated and inflammable air; and, | 
2. The reſiduum of volatile alkaline air, after the ealces of the lead have been 
revived 1n it, 15 phlogiſticated air. : | HEL IE, 
„ Therefore, when volatile alkali, in the form of fume or air, is applied to red 
hot manganeſe, or calcined green vitriol (ſubſtances which are then yielding dephlo- 
giſticated air), withtheſe facts in view, it ſeems not difficult to conceive, that one of 
the ingredients of the alkali, viz. phlogiſticated air, ſhould combine with dephlo- 
giſticated air, and form nitrous acid or nitrous air. If nitrous acid be formed, it will 
indeed, in that heat, as has been obſerved, be inſtantly decompoſed ; but if the 
effect of the union be nitrous air, that will ſuſtain the heat without decompoſition. 
How it happens, that nitrous air ſhould be formed, and not nitrous acid, or what 
the reaſon is, that nitrous air can ſuſtain a red heat without decompoſition, when 
nitrous acid cannot, Jam unable to ſay; and it is better to acknowledge our igno- 
rance than advance groundleſs * res. So much, I think, may be pronounced 
2 as 
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as certain, Viz. that nitrous air contains leſs dephlogiſticated air than nitrous acid; 
becauſe it requires the addition of dephlogiſticated air to become nitrous acid. 

4 And laſtly, if I miſtake not, the experiment with the calcined alum proves, that, 
in order to produce nitrous air, it 1s not ſufficient merely to apply volatile alkaline 
air to a ſubſtance which is actually yielding dephlogiſticated air. . 

„ Perhaps the preſence of another ſubſtance is required, which has a ſtrong at- 
tration for phlogiſton. Perhaps, in the experiments with the calces of manganeſe 
and of iron the inflammable principle of the volatile alkali combines with the calces 
of the metals, and the phlogiſticated air, the other component part, unites with 
the dephlogiſticared air; and if fo, it ſeems not improbable to ſuppoſe, that 
when alum is made uſe of, the inflammable principle of the volatile alkali having 
little or no attraction for clay, the bafis of the alum ſhould combine with its acid, 
and form ſulphur. If this reafoning be true, then it follows, that the vitriolic 
acid has a ſtronger affinity to the inflammable principle than it has to phlogiſti- 
cated air ; and the proceſs with the green vitriol and manganeſe is to be explained 
by the operation of a double affinity : the inflammable principle of the volatile 
alkali joins with the calx of iron, the baſis of the vitriol, or with the manganeſe, 
and the phlogiſticated air with the dephlogiſticated air produced by the acid in 
the red heat. | 
© Thoſe who chooſe to reject the doctrine of phlogiſton muſt make the neceſſary 
alteration in theſe expreſſions: but the reaſoning will be much the ſame.” 

The experiments which ſhew the decompoſition of nitrous acid are not leſs in- 
ſtructive than thoſe which prove its compoſition. When pale nitrous acid is ex- 
poſed to the action of light, there is an emiſſion of vital air, and the colour of the 
acid becomes deeper than before. | he 

This effect of light appears to take place upon the nitrous vapour in which the 
dephlogiſticated air is rendered permanently elaſtic, while the imperfe& acid or 
nitrous air is abſorbed by the fluid. It ſhould ſeem therefore that the dephlogiſti- 
cated or vital air is more diſpoſed to aſſume the permanently elaſtic ftate than the 
other component part, namely, the phlogiſticated air, which laſt appears abſtinately 
to retain a portion of the vital air, ſo as to preſerve the form of nitrous air. 

Mere heat, applied to the acid by boiling it in glaſs tubes of a ſufficient capacity 
or length to admit of the operation being performed in perfect ſafety, effects the 
fame thing. Viral air is emitted, and the acid becomes of a deeper colour, or phlo- 
giſticated. In theſe facts *, however, there are circumſtances which appear to indi- 
cate that the proceſſes are not quite fo ſimple as here ſtated. The dephlogiſticated 
air emitted is by no means perfectly pure; and when the upper part of the tube is 
previouſly filled with phlogiſticated or with inflammable air, the quantities of theſe 
are diminiſhed. . Theſe circumſtances ſeem to indicate either a decompoſition of 
the water, or a greater degree of compoſition in the reſpective aerial ſubſtances, 
particularly the phlogiſticated air, than chemiſts have of late years been habituated 
to allow. In the uſual diftillation of nitrous acid the ſame decompoſitions take- 
place, according to the degree of heat, the quantity of vital or reſpirable air ex- 
tricated being greater, and the acid of a deeper colour, the ſtronger the heat. 

The decompoſition of nitrous acid by pafling its vapour through an ignited: 
earthen tube is much more effectual. Dephlogiſticated air and phlogiſticated 
acid vapour are very abundantly + produced. The phlogiſticated acid being again. 


* Sce Prieſtley in Phil, TranſaQions, vol, bexix.— + Ibid. 
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ſubjected to the ſame operation, did not afford any more vital air, but paſſed nearly — 4 
unchanged, excepting that a ſmall portion was obtained towards the end, which 1 
probably aroſe from ſome nitrous acid which had eſcaped the action of the heat 
in the former proceſs. Nitrous air is not changed by tranſmiſſion through an 
ignited glaſs or earthen tube. 4 | e 

When the electric ſpark is repeatedly taken through nitrous air, in the ſame 
manner as in Mr. Cavendiſh's experiment for producing nitrous acid, a ſimilar effect 
takes place. Nitrous acid is produced, and a reſidue of about half the original 
bulk is left, which conſiſts of phlogiſticated air; a proof that nitrous air conſiſts 
of the acid not ſufficiently faturated with vital air, or, which is the ſame thing, con- 
taining a ſurplus of phlogiſticated air. The fact is worthy of the moſt attentive 
inveſtigation of philoſophers, that electricity ſhould produce an effect ſo oppoſite 
to that of heat. This laſt power tends to diſunite the principles of nitrous acid; 
whereas electricity renders their combination more intimate. 

The nitrous acid is decompoſed by heating together with different earths and 
metallic calces. The decompoſition is, no doubt, greatly aſſiſted by the fixed 
nature of theſe ſubſtances, which detain the acid, and by that means cauſe it 
to undergo a greater heat than it would elſe have been ſubjected to. When 
common nitre is expoſed to a ſtrong heat, it melts, and becomes red hot, and 
the volatile product is found to conſiſt of fuming nitrous acid, a large quantity of 

vital air, and ſome phlogiſticated air, the alkali remaining behind ſomewhat altered 
by a portion of the earth of the retort, which it diſſolves. Various chemiſts 
differ in their accounts of the reſults of this experiment; which, indeed, may 
naturally be expected when we attend to the extreme difficulty of aſcertaining 
the weights of aerial products, as well as the fixed reſidues, and at the ſame time 
conſider that the quantity of nitrous acid decompoſed at this elevated tempe- 
rature, muſt in all probability differ according to the greater or leſs degree of 
heat; in the ſame manner as happens in the operations at lower temperatures. 
From theſe circumſtances, it becomes a taſk of confiderable difficulty to deter- 
mine the intermediate ſteps of this operation. | 

The foregoing effects tend to explain what happens when nitrous acid is de- 
compoſed, in conſequence of the ſuperior electrive attraction of its component 
parts to other ſubſtances. As the adheſion of theſe parts to each other in the 
full ſtate of ſaturation which forms nitrous acid, is by no means ſtrong; this 
acid acts upon almoſt every combuſtible ſubſtance, and produces effects in them, 
which are of the ſame nature as thoſe which take place when vital air is abſorbed 
in the act of combuſtion. In theſe operations with the nitrous acid, its vital 
air unites with the combuſtible body, while the remaining acid becomes fuming, 

and aſſumes the various colours which attend its — nar or defect of vital 
air, at the ſame time that it emits nitrous air with ebullition. The effects of 
the combination of vital air or combuſtion are, either calcination or acidifica- 
tion, according to the nature of the ſubſtances reſpectively; and the aerial fluid 
which flies» off, being either nitrous air, dephlogiſticated nitrous air, or phlogiſti- 
cated air, it will be proper to ſpeak in this place of the two firſt. For the latter, 
fee AlR PrnLoGISTICATED, See, likewiſe, Acip. MELEE 

Nitrous air is a tranſparent, permanently elaſtic fluid, which may be receiv 
over water, as that fluid does not imbibe more than of its bulk of the air. 
Nitrous air thus imbibed is not found -to have ſuffered any change in -its pro- 
perties, if it be immediately expelled by heat. When the nitrous air is leſs 
in quantity than is ſufficient fully to ſaturate the water, the reſidue which po 
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ſorbed is found to be phlogiſticated air. The nitrous acid itſelf, when vola- 
tilized by heat, appears to be capable of retaining its elaſtic ſtate, but can ſcarcely 
be operated upon, becauſe of its action upon, or diſpoſition to combine with, 
every fluid which can be uſed to confine it. | ohh 1 
The vitriolic acid abſorbs nitrous air, and aſſumes a purple colour. The 
marine acid imbibes it, and becomes blue. Pale nitrous acid abſorbs it in large 
quantities, and the colour of the acid changes firſt at the ſurface, and then gra- 
dually through the whole of the liquid. The ſucceſſions of colour are, yellow, 
deep orange, green, and, laſtly, blue, according to the quantities of nitrous air 
abſorbed. Theſe changes are of the ſame nature as any others, which may in- 
creaſe the proportion of phlogiſticated air in the compoſition of the acid. The 
deep coloured or phlogiſticated acid is more volatile than the pale, and has a 
greater ſpecific gravity. | | 
But the moſt diſtinguiſhing and characteriſtic property of nitrous air, is the 
readineſs with which it becomes converted into nitrous acid, whenever it is brought 
in contact with vital air. In this fituation it forms red fumes, which are the ni- 
trous acid itſelf in the act of condenſation. This property of nitrous air, by 
which it combines with, and takes vital air from, the atmoſphere, or from any 
other reſpirable air, has been applied by Dr. Prieſtley, as a teſt of the purity, 
or reſpirability of aerial fluids; for the manner of doing which, ſee AIX ATMo- 
SPHERICAL. It is ſcarcely neceflary to repeat, that the red fumes of phlogiſticated 
nitrous acid conſiſt of nitrous air in the act of uniting with the air of the atmo- 
ſphere. The converfion of nitrous air into nitrous acid, by the electric ſpark, 
has already been mentioned in the preſent article. | 50s 
According to Mr. Lavoiſier's experiments, the component parts of nitrous 
air conſiſt of about twenty-one parts, by meaſure, of phlogiſticated air, with 
forty-three of vital air; and thirty-ſix parts more of vital air are required to 
change this nitrous air into nitrous acid. Mr. Cavendiſh's experiments ſhew 
that one part, by meaſure, of phlogiſticated air requires two of vital air, to convert 
it into nitrous acid. This is a conſiderably greater proportion of the former: but 
Mr. Lavoiſier reconciles the two reſults, by ſuppoſing that the nitrous acid of Mr. 
Cavendiſh was of the kind called phlogiſticated. : | 
When nitrous air 1s expoſed to iron filings and brimſtone, liver of ſulphur, or 
iron alone, it is gradually diminiſhed, and converted intodephlogiſticated nitrous air. 
The peculiar property of this air is, that it is fatal to animal life, though a candle will 
burn in it with an enlarged flame, rather better than in common air. The pre- 
ſence of water appears to be neceſſary in the production of this ſingular fluid. 
It is alſo obtained during the ſolution of tin, and of zinc, in the nitrous acid, or by 
adding iron to the nitrous ſolution of copper. The conſtitution of dephlogiſticated 
nitrous air has not yet been well explained, and it is even a queſtion whether this 
air be more or leſs dephlogiſticated than nitrous air itſelf. From its maintaining 
flame, there can be no doubt but that it contains vital air; but this is no proof that 
the quantity 1s greater than in nitrous air, but merely that the conſtitution of this air 
is ſuch, as to give out its vital air to combuſtible ſubſtances at the temperature of 
ignition, though at the lower temperature of animal life its preſence may not be 
exhibited. Dephlogiſticated nitrous air appears, indeed, to contain both nitrous 
air and vital air, and to participate of the properties of both; but why the two 
ſhould not unite, and form nitrous acid, remains a difficulty. May not the pre- 
ſence of inflammable air be one leading cauſe of this ? When nitrous air is ex- 
poſed, together with moiſture, to iron, the iron is calcined, and, no doubt, emits in- 
| flammable 
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flammable air, whether that air be taken to ariſe from the iron itſelf, or the water. 
If, therefore, in this experiment, the quantity of inflammable air which eſcapes, 
ſhould unite with the nitrous air, it may form a triple combination, conſiſting of 
the very fluid called dephlogiſticated nitrous air, which ſhould, it ſeems, poſſeſs 
the property of more readily giving out its vital air to a combuſtible ſubſtance, 
becauſe of the diſpoſition which the other component parts, namely, inflammable 
air and phlogiſticated air, have to unite, and form volatile alkali; although it 
may eafily be imagined, that the original compound might not emit its vital air 
with ſufficient facility to ſupport animal life, or, if it did, that the ſimultaneous 

production of alkaline air might be attended with noxious effects. 1 
Mr. Milner, whoſe curious experiments of the production of nitrous vapours 
by means of volatile alkali and vital air at a red heat, have been already adverted 
to, decompoſes the nitrous acid, by cauſing its vapour to paſs through an ignited 
gun- barrel, crammed full of iron filings. When the tranſition of the nitrous va- 
pour is rapid, in compariſon to the ignited ſurface of the iron, which is expoſed 
to calcination by the vital air of the acid, the product conſiſts of nitrous air and 
phlogiſticated air: when the tranſition is leſs rapid (at a rate not eaſily produced 
and maintained), the product conſiſts of phlogiſticated and nitrous airs, with a 
mixture of dephlogiſticated nitrous air: and laſtly, if the ebullition of the acid 
which ſupplies the vapour be very ſlow, and a ſufficient quantity of the iron tube 
be well heated, the decompoſition is almoſt complete, and the product conſiſts al- 
moſt entirely of phlogiſticated air. It appears, therefore, that the nitrous acid in 
the order of its decompoſition. becomes firſt nitrous: air, then dephlogiſticated 
nitrous air, and, laſtly, phlogiſticated air; accordingly! as it is - deprived. of a 
greater quantity of vital air, and probably with the addition of ſome inflamma- 

ble air in the middle ſtage of its converſion. n. in Sr m6 
The action of nitrous acid upon combuſtible ſubſtances, is attended with a great 
variety of curious and inſtructive phenomena. With the metals it uſually affords 
nitrous air, which, in its tranſition through the ſuperincumbent acid, produces the 
various changes of colour already noted. This is elegantly ſhewn- in the ſolution 
of mercury in the nitrous acid. The metal is calcined by the vital air of that 
part of the acid which was decompoſed; while the remaining acid diſſolves the 
calx. Such metals as are more effectually and rapidly calcined, produce a more 
perfect decompoſition of the acid. None are more particularly calculated to ſhew 
theſe effects than tin. According to the ſtrength and quantity of the acid, this 
metal is calcined or diſſolved, with the emiſſion of nitrous air, of dephlogiſticated 
nitrous air, or without the eſcape of any elaſtic fluid, at the ſame time that volatile 
alkali is formed in the ſolution. In theſe caſes, the effects ſeem to differ, according 
to the extrication and quantity of inflammable air. When the acid is diluted 
with half its weight of water, and the tin at the beginning of the proceſs is not much 
calcined, the quantity of inflammable air extricated (either from che tin, as phlo- 
giſton, or from the water, by decompoſition) is inconſiderable, and nitrous air 
eſcapes. As the operation proceeds, the quantity of inflammable air becomes more 
conſiderable, and the triple combination of phlogiſticated, vital, and inflammable 
airs, that is to ſay, the fluid called dephlogiſticated nitrous air, is thrown. off. But 
when, by the action of ſtrong acid, the tin is rapidly calcined, without the preſence 
of much water, either to ſupply inflammable air, or latent heat to maintain the 
elaſtic ſtate, the whole of the vital air, which is taken from the nitrous acid, enters 
into the calx of tin; while the whole of the inflammable air, which would wu 
| | - 5p ve 
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have been ſet at liberty, combines with the phlogiſticated air of the decompoſed air, 


and by that means forms volatile alkali. | 

In the action of nitrous acid upon organized bodies, there are alſo a great number 
of remarkable effects which take place, both with regard to the elaſtic products and 
reſidues. When the nitrous acid is applied to the fleſh, or other parts of animal 
ſubſtances, the elaſtic fluid, which is firſt and moſt plentifully diſengaged, is phlo- 

iſticated air. In this experiment, the phlogiſticated air may come from the animal 
fobſtance, or the acid, or both; ſince both contain it. It appears, however, 
to be much more probable, that the whole comes from the animal ſubſtances. For 
it is afforded by the application of a very weak nitrous acid, at ſo low a temperature 
as 65 or 70%; both which circumſtances do not appear to indicate a decompo- 
fition of the acid. The nitrous acid, after its action, faturates as large a quantity 
of alkali as before. The quantity of phlogiſticated air is in proportion to the 
quantity of volatile alkali which the animal ſubſtance made uſe of affords by diſ- 
tillation ; and it is known that the quantity of phlogiſticated air contained in any 
animal ſubſtance muſt be in this proportion. And, laſtly, at a greater heat, af- 
ter the phlogiſticated air has come over, there is a diſengagement of nitrous air, 
which indicates a leſs complete decompoſition of the acid than that which would 
have afforded phlogiſticated air: and it is not conſonant with other chemical facts, 
that the complete decompoſition of the acid ſhould happen at a lower heat, than 

the partial decompoſition which ſucceeds it. 

The nitrous acid has a very conſiderable action upon vegetable ſubſtances, which 
it corrodes, or diffolves, at the ſame time that much nitrous air is diſengaged, to- 
gether with fixed air. The phenomena are various, according to the nature of the ſe- 
veral ſubſtances. In many inſtances, the reſidue conſiſts of an acid of a different kind 
from the nitrous, which, according to the proportions of the materials, and ma- 
nagement of the procels, is either acid of ſugar, or vinegar ; or when the deſtruc- 
tion of the vegetable ſubſtance is moſt complete, fixed air is the product. See 
AciD oF SUGAR. wy LEGO ee ; 

In general, when the nitrous acid is mixed with any liquid inflammable mat- 
ter, it requires to be diluted,” and the quantity of this laſt ſhould be very ſmall, 
and juſt ſufficient to cover the ſurface of the acid; otherwiſe, though the mixture may 
exhibit no alarming appearance at firſt, it will in a little time become very black, be- 
ginning at the ſurface; che vial will then be filled with red fumes, the air will be gene- 

| rated in a prodigious torrent, and unleſs the tube through which it is tranſmitted be 
= | ſufficiently wide, and the veſſel in which the mixture is made be very ſtrong, 
* the whole will be exploded with great violence. _ . 10 
When the nitrous acid is mixed with ſpirit of wine, as in the making of ni- 
trous ether, for the management of which proceſs, ſee ErHER Nirkous, the air 
25 produced is very conſiderable in quantity, and burns with a blue or greeniſh 
3 flame, very much reſembling that which is produced by a mixture of about 4 of 
inflammable air, 2 of nitrous air, ſo that probably it conſiſts of both. When a 
very ſmall quantity of ſpirit of wine “ was poured upon a quantity of diluted ſpi- 
Tit of nitre in a glaſs vial, with a ground ſtopper and tube, a great quantity of 
air was preſently produced. When a candle was dipped in this air, it was extin- 
iſhed; but in going out was ſurrounded with a flight blue or green flame, though 
dly more chan is perceived in nitrous air. About one half of this produce of air was 


* Prieftley methodiſed, III. 70. 
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fixed air, as appeared by its precipitating lime water, and the remaindaf was 
ſtrong nitrous air. 

With oil of turpentine, the efferyeſcence is very rapid, and ſudden; if ftrong 
nitrous acid be uſed ; but a great quantity of air is eaſily produced by diluting 
the ſtrong acid with an equal quantity of water, and cautiouſly heating it, leſt an ex- 
ploſion ſhould take place, in conſequence of the air being too rapidly extricated. In 
ſome inſtances, when the production of air is rapid, it is of that kind which is diſ- 
tinguiſhed by the name of dephlogiſticated nitrous air. In general, the air con- 
fiſts of nitrous and fixed air in conſiderable quantities, together with a ſmaller 
proportion of inflammable, and lame ede ene o nitrous airs together with 
nitrous acid in vapour. | 

Dr. Prieſtley did not find that the air peda by applying; nitrous acid to the 
other eſſential oil, was remarkWy different. from that | pg with ſpirit of 
turpentine. 

Ether, both vitriolic and nitrous, heated 1 in nitrous acid, yields the fame kind of 
air as the eſſential oils, or ſpirit of wine; namely, partly fixed: air, and: partly de- 
phlogiſticated nitrous air. Equal caution i is alſo neceſſary in conducting this pro- 
ceſs; for the phenomena attending it are in the higheſt * dangerous. For 
this reaſon, it is proper to uſe only a very ſmall quantity of the ether, ahich is to 
be poured on the fpirit of nitre, this laſt being previouſly much diluted. 

Olive oil; and alſo tallow, produce nearly the ſame kinds of air as the effential 
oils. The gums, likewiſe, exhibit nearly the ſame phenomena. ' Camphor ond 
nitrous air, by the application of a conſiderable degree of heart. 103 

One of the earlieſt known facts of ſpontaneous inflammation, is that nder 
by the affuſion of the nitrous acid upon oil. All the oils obtained by diſtillation 
from vegetables, and known by the name of eſſential oils, are proper for this ex- 
periment. An ounce of the oil intended to be ſet on fire mult. be placed in a 
ſhallow veſſel, and a bottle, containing an ounce of the moſt concentrated nitrous 
acid, muſt be faſtened at the end of a pole, that the operator may be ſuffi eiently 
diſtant from the inflammation. Two thirds of the acid being poured on the oil, 
makes a conſiderable ebullition; the oil growing black and thick, and ſometimes 
taking fire. But if this laſt circumſtance does not happen in five or fix ſeconds, 
the remainder of the acid muſt be poured when the mixture appears moſt dry and 
black, and then the inflammation ſeldom fails to take place. 

Fat oils may alſo be inflamed, if equal parts of the nitrous. and vitriolic avids 
be firſt poured on them, and, when the ebullition is at the greateſt, a panzance:: 
nitrous acid be poured on the dryeſt part. | | 

Strong nitrous acid, of the ſpecific gravity of 1. 54, being added to the roi 
of charcoal, or lamp black *, recently made very dry, takes fire, and detonates. 
There is ſome uncertainty in this experiment; but the method which is ſaid to 
inſure ſucceſs, is to put the dry powder into a very dry retort, and pour the 
acid upon the fide of the glaſs, ſo that it may not fall upon the powder, bur flow- 
beneath it. 

The production of heat in theſe phenomena, which no doubt ariſes fromthe 
action excited between the combuſtible body and the vital air of the acid, has not 
yet been explained in an adequate manner from experiments tending to ſhew Row” 
the capacities of the bodies for heat are changed by rhe procels. 

There is ſcarcely any modern improvement in chemical operations of WOE va- 


* Prouſt, in the Journal de Medecine for July 1788. ö 5 
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lue and importance in the examination of a great variety of bodies, than the appli- 
cation of nitrous acid, which, by repeated abſtraction, converts them into ſeveral 
acids. This is effected by the readineſs with which the nitrous acid is decompoſed, 
and ſupplies the requiſite quantity of vital air to the reſpective acidifiable baſes. See 
the Acids of arſenic, of phoſphorus, of vitriol; alſo, ſulphur, wool. | 
Many of the opinions reſpecting the component parts of nitrous acid, which 
were adopted or maintained at the commencement of the modern diſcoveries on 
air, do not appear at preſent to be inſiſted upon ; and it is now generally admitted, 
that acids are formed by the union of vital air with combuſtible matter. In the 
preſent caſe, it is ſufficiently proved, by Mr. Cavendiſh's experiments, that nitrous 
acid conſiſts of vital and phlogiſticated airs ; and the differences of opinion, in 
other reſpects, are chiefly grounded upon conſiderations which relate to the ſup- 
poſed compoſition of the phlogiſticated air. The negative qualities of this laſt 
| | ſubſtance are found in the reſidues of moſt aerial fluids, which have been dimi- 
- niſhed or abſorbed in chemical proceſſes. And from this fact, combined with 
the ſuppoſition, that all the fluids, diſtinguiſhed by the name of phlogiſticated 
air, are one and the ſame ſubſtance, it has been inferred that the ſeveral fluids- are 
convertible into phlogiſticated air, which is conſequently taken to be related to 
them in various ways, according to theories, which being for the moſt. part gratui - 
tous, need not be here enlarged upon. The chief inference of this kind, is that 
which ſuppoſes phlogiſticated air to be a modification of inflammable air, which is 
ſuppoſed to be combined with a certain due proportion of vital air : ſo that it 
conſiſts of vital air, phlogiſticated or combined with the inflammable principle. 
According to this theory, a larger proportion of the vital air will produce the 
common air of the atmoſphere, and ſtill greater ſucceſſive additions of vital air 
will form nitrous air, the aeri-form nitrous acid, the fuming nitrous acid, and the © 
pale nitrous acid. The ſum of this opinion conſiſts, therefore, in ſubſtituting 
inflammable air in the place of phlogiſticated air; and this ſubſtitution is defended 
chiefly from the fact, that when water is produced by the combuſtion of vital and 
inflammable air, there are few caſes in which there is not a production of. nitrous 
acid. The late papers of Dr. Prieſtley, in the Philoſophical Tranfactions (wherein 
the great quantity of water naturally held in ſolution by the two airs, and the 
volatility of the nitrous acid, which is uſually of the ſort called highly phlogiſti- 
cated, and is not eaſily condenſible in glaſs veſſels, for want of a baſe to combine 
with, are particularly attended to), render it highly probable, that the ſuppoſed 
compoſition of water is a fallacy, and likewiſe, that the nitrous acid is compoſed of 
the two airs in queſtion. But, on the other hand, it is ſtated that this nitrous acid 
may probably ariſe from a combination of the vital air with a portion of the phlo- 
giſticated air, from which that fluid is never abſolutely free; though this is de- 
nied by Dr. Prieftley, who did not find that the production of nitrous acid was 
greater when a larger proportion of phlogiſticated air was added to the mixture, 
The properties and habitudes of nitrous acid are explained in almoſt every 
article of chemical operation. 3 
ACID, PHOSPHORIC. The baſe of this acid, or the acid itſelf, abounds in the 
mineral, vegetable, and animal kingdoms. In the mineral kingdom it is found in 
combination with lead, in the green lead ore; with iron, in the bog ores which 
. afford cold ſhort iron ; and more eſpecially with calcareous earth in ſeveral kinds 


* Of Kier. See the expoſition at large, in the article Acid nitrous, of his valuable Chemical Dic- 
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of ſtone. Whole mountains in the province of Eſtramadura in Spain are 
compoſed of this combination of phoſphoric acid and lime. Mr. Bowles affirms 
that the ſtone is whitiſn, and taſteleſs, and affords a blue flame without ſmell when 
thrown upon burning coals. Mr. Prouſt deſcribes it as a denſe ſtone, not hard 
enough to ſtrike fire with ſteel; and ſays that it is found in ſtrata, which always 
lie horizontally upon quartz, and which are interſected with veins of quartz. When 
this ſtone is ſcattered upon burning coals, it does not decrepitate, but burns with a 
beautiful green light, which laſts a confiderable time. It melts into a white 
enamel by the blow pipe; is ſoluble with heat, and ſome efferveſcence in the ni- 
trous acid, and forms ſelenite with the vitriolic acid, while the phoſphoric acid is ſet 
at liberty in the fluid. | 10 1.80 A 
The vegetable kingdom abounds with phoſphorus, or its acid. Various ſeeds, 
potatoes, agaric, ſoot, woods, and charcoal afford phoſphoric: acid, by abſtracting 
the nitrous acid from them, and lixiviating the reſidue. The lixiviam contains the 
phoſphoric acid, which may either be ſaturated with lime by the addition of lime 
water, in which caſe it forms a ſolid compound, or it may be tried by examination of 
its leading properties by other chemical methods. ; I * 
In the animal kingdom it is found in almoſt every part of the bodies of ani- 
mals, which are not conſiderably volatile. There is not, in all probability, any part 
of theſe organized beings which is free from it. It has been obtained from blood, 
fleſh, both of land and water animals; from cheeſe; and it exiſts in large quantities 
in bones, combined with calcareous earth. Urine contains it, not only in a diſ- 
engaged ſtate, but alſo combined with volatile alkali, with mineral alkali, and 
with lime. It was by the evaporation and diſtillation of this excrementitious fluid 
with charcoal that phoſphorus was firſt made; the charcoal decompoſing the diſ- 
engaged acid, and the volatile alkaline ſalt. See PRospHORUs. But it is more 
cheaply obtained by the proceſs of Scheele, from bones, by the application of an 
acid to their earthy reſidue, after calcination. . ' | EEE 
In this proceſs the vitriolic acid appears to be the moſt convenient, becauſe it 
forms a nearly inſoluble compound with the lime of the bones. Bones of beef, 
mutton, or veal, being calcined to whiteneſs in an open fire, loſe almoſt half of 
their weight. This muſt be pounded, and ſifted, or the trouble may be ſpared 
by buying the powder that is ſold to make cupels for the aſſayers, and is, in fact, 
the powder of burned bones ready ſifted. To three pounds of the powder, there 
may be added about two pounds of concentrated vitriolic acid. Four or five 
pounds of water muſt be afterwards added to aſſiſt the action of the acid; 
and during the whole proceſs the operator muſt remember to place himſelf and 
his veſſels ſo that the fumes may be blown from him. The whole may 
be then left on a gentle ſand bath for twelve hours or more, taking care to ſupply 
the loſs of water, which happens by evaporation. The next day a large quan- 
tity of water muſt be added, the whole ſtrained through a ſieve, and the reſidual 
matter, which is ſelenite, muſt be edulcorated by repeated affuſions of hot water, 
till it paſſes taſteleſs. The waters contain phoſphoric acid nearly free from lime, 
and by evaporation, firſt in glazed earthen, and then in glaſs veſlels, afford the 
acid in a concentrated ſtate, which, by the force of a ſtrong; heat in a crucible, may 
be made to acquire the form of a tranſparent. conſiſtent. glaſs, though indeed it is 
uſually of a milky, opake appearance. | n TYP MEE 


For making phoſphorus, it is not neceſſary to evaporate | the water farther than 
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to bring it to the conſiſtence of ſyrup; and the ſmall portion of lime it contains 
is not an impediment worth the trouble of removing, as it affects the produce very 
little. But when the acid is required in a purer ſtate, it is proper to add a quan- 
tity of mild volatile alkali, which, by double elective attraction, precipitates the 
lime which was held in ſolution by the phoſphoric acid: that is to for, the volatile 
alkali unites with the phoſphoric acid, while the fixed air unites with the lime, and 
cauſes it to fall down in the form of the indiſſoluble compound, chalk. The fluid 
being thus evaporated, affords a cryſtallized ammoniacal falt, which may be melted 
in a filver veſſel, as the acid acts upon glaſs or earthen veſſels. The volatile al- 
kali is driven off by the heat, and the acid acquires the form of a compact glaſs as 
o_ parent as rock cryſtal, acid to the taſte, ſoluble in water, and deliqueſcent in 
air. | | | | 
This acid is very pure, but nevertheleſs may contain a ſmall quantity of mine- 
ral alkali, originally exiſting in the bones, and not capable of being taken away by 
this proceſs, ingenious as it is. The only unequivocal method of obtaining a pure 
acid appears to conſiſt in firſt converting it into phoſphorus by diſtillation of 
the materials with charcoal, and then converting it again into acid by combuſtion, 
or ſome other equivalent proceſs. | | 4-26] 
If a number of ſticks of phoſphorus be placed upright in a glaſs funnel, a 
iece of glaſs being previouſly put into the neck of the funnel to prevent their 
ling through ; and if this funnel be then inſerted in the neck of a bottle, con- 
taining diſtilled water, the phoſphorus will be gradually decompoſed by a flow com- 
buſtion, provided it be expoſed to a temperature not much lower than 60% The 
phoſphoric acid will gradually paſs through the funnel into the water. The acid 
obtained, contains a portion of phoſphorus ;' but by expoſure to the air, this alſo 
becomes converted into acid: or the ſuperfluous portion of phoſphorus may be 
burned, by cauſing the fluid to boil. This may be concentrated by evaporation of 
the water if required, and may, like every other ſolution of this acid, be reduced to 
the concrete or glacial form, by a ſufficient degree of heat. This glacial acid is 
deliqueſcent, though it is ſaid, that a ſtronger heat will deprive it of folubility, and 
acidity ; moſt probably in conſequence of a ſolution of part of the earth of the 
retort or crucible. | ; | © 21971? 
"Phoſphorus may alſo be converted into the acid ſtate by treating it with nitrous 
acid. In this operation, a tubulated retort, with a ground ftopper, muſt be half 
filled with nitrous acid, and a gentle heat applied. A ſmall piece of phoſphorus 
being then introduced through the tube, will be diſſolved with efferveſcence, 
produced by the eſcape of a large quantity of nitrous air. The addition of phoſ- 
phorus muſt be continued until the laſt piece remains undiſſolved. The fire bem 
then raiſed to drive over the remainder of the nitrous acid, the phoſphoric acy 
will be found in the retort, partly in the concrete, and partly in the liquid form. 
Vitriolic acid produces nearly the ſame effect as the nitrous ; a large quan- 
tity of phlogiſticated or ſulphureous vitriolic acid flying off. But as it requires a 
ftronger heat to drive off the laſt portions of this acid, it is not ſo well adapted 
to the purpoſe. | b3 4 e 
When phoſphorus is burned by a ſtrong heat, ſufficient to cauſe it to flame ra- 
pidly, it is almoſt perfectly converted into dry acid, ſome of which is thrown up 
by the force of the combuſtion, and the reſt remains upon the ſupporter.. 
This ſubſtance has alſo been acidified by the direct application of vital air paſſed 
through hot water, in which the phoſphorus was liquefied or fuſed. os 
When a ſtick of phoſphorus is plunged in the ſolutions of gold, filver, __ 
| an 
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and other metals, the phoſphorus gradually receives vital air from the metallic 


Calx, and becomes acidified, while the metal reſumes its reguline ſtate, and forms a 


brilliant ſheath of revived metal ſurrounding the remaining phoſphorus. . 
The general characters of 3 acid, are, 1. It is ſoluble in water in 
all proportions, producing a ſpecific gravity, which increaſes as the quantity of 


acid is greater, but does not exceed 2687:1000, which is that of the glacial acid. 
2. It produces heat when mixed with water, though not very conſiderable. 3. It 
has no ſmell when pure, and its taſte is ſour, but not corroſive. 4. When perfectly 


dry, it ſublimes in cloſe veſſels ; but loſes this property by the addition of water, 


in which circumſtance it greatly differs from the acid of borax, which is fixed when 


dry, but riſes by the help of water. 3. When conſiderably diluted with water, 


and evaporated, the aqueous vapor carries up a ſmall portion of the acid. 6. With 


charcoal or inflammable matter, in a ſtrong heat, it loſes its acidity, and becomes 
converted into phoſphorus. 


When liquid phoſphorus is heated, no part of the vapour retains the aerial or 
permanently elaſtic form ; neither does it afford air by boiling with mercury, or 
even ardent ſpirit. But it readily diſſolves iron, with the aſſiſtance of a little heat, 
with which it affords a ſtrong inflammable air. But the effect of adding the acid of 
phoſphorus to minium is highly fingular, and by no means eafy to be explained. 
When all the air has been expelled from minium, which mere heat can drive out, 
this ſubſtance yields vital air when heated with nitrous air, but no air at all with the 
vitriolic or marine acids. The phoſphoric acid (produced by deliqueſcence or flow 
combuſtion) mixed with this minium, with little or no ſenſible heat; but the mixture 
expoſed to the flame of a candle yielded air very plentifully, and it was very 


Poke It did not precipitate lime water over which it was received, except in the 


ſmalleſt degree. Neither was it affected by nitrous air, nor did it affect common 
air ; but was ſtrongly inflammable, burning with a bright white flame, and the ſmell 
of the air was the ſame with that of the ſtrong ſmell of phoſphorus. The calx or 
maſſicot ͤ became of a darkiſh grey colour, or nearly black, by this proceſs. 

The phoſphoric acid does not appear to act upon filiceous earth in the humid 
way, though it has been obſerved to corrode glaſs when hot. In the dry way, it 
acts upon all the earths. With calcareous earth, in the humid way, it forms a 
gummy maſs, containing ſome cryſtals, but the greateſt part of the maſs takes a 
pulverulent form, and ſubſides. This compound is ſcarcely ſoluble in water, unleſs 
by virtue of an exceſs of acid. It does not differ from the white earth of cal- 
cined bones. Phoſphoric acid, added to a marine ſolution of ponderous earth, 
ſeizes this laſt, and falls with it to the bottom in an inſoluble precipitate. With 
magneſia, it likewiſe forms a cryſtallizable compound of very difficult ſolubility. 
It alſo unites with clay or earth of alum, forming an inſoluble ſaline powder, and 
a fluid which, by evaporation, yields a gritty powder, and a thick gummy ſolution, 
convertible by heat into a tranſparent glaſs. | 13 

This acid, when in combination with the vegetable alkali, forms a very ſoluble 
ſalt, which is much more ſoluble in hot than in cold water, and may be obtained in 
cryſtals, either by cooling or evaporation. It decrepitates in the fire, and after- 
wards melts without decompoſition. The combination of mineral alkali with phoſ- 
phoric acid, forms a gummy fluid not eaſily cryſtallized, unleſs there be a ſmall 
excels of alkali, in which caſe it efloreſces by expoſure to a dry air. The taſte 
of this ſalt not being nauſeous, but conſiderably reſembling that of common ſalt, 


* Prieſtley, ed. 1790. III. 293. 
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it has lately been introduced into medical practice as a cathartic. When urine is 
evaporated, this ſalt is among its products; and as it is not decompoſable by the 
dry way with charcoal, it was at firſt conſidered as a peculiar ſubſtance, and diſtin- 
guiſhed by the name of the perlate ſalt or acid. | | 555 
The volatile alkali forms, with the acid of phoſphorus, a cryſtallizableſalt, which when 
obtained in an impure ſtate from urine, by evaporation, has been called microcoſmic 
ſalt, and is of great uſe in experimental aſſays by the blow- pipe. It is more ſolu- 
ble in hot than in cold water, and cryſtallizes moſt eaſily when the alkali is 
rather in exceſs. A gentle heat decompoſes it, when diſſolved in water, and cauſes 
part of its alkali to fly off, fo that it cannot eaſily be purified by cryſtallization, 
unleſs by ſolution, and cooling in cloſed veſſels. be 
Phoſphoric acid does not act in the humid way upon gold, filver, platina, or mer- 
cury; but it formed a purple ſcoria when fuſed with gold leaf. It er. acts on 
copper, unleſs, perhaps, by the aſſiſtance of the air in proceſs of time. It 
corrodes tin, at the ſame time that it emits an offenſive ſmell. The calx of this 
metal is in ſome degree ſoluble in it, and is ſo far changed as to be rendered very 
fuſible. Lead is a little corroded by the phoſphoric acid. Neither mercury nor 
its calces are ſoluble in it; but it changes red precipitate to a yellow and white co- 
lour, and laſtly, by long digeſtion, to black. The white calx of arſenic is com- 
pletely diffolved, but not the regulus. Zinc, likewiſe, is perfectly diſſolved, and 
affords by evaporation a gummy maſs, which runs by fuſion into a tranſparent 
glaſs. Regulus of antimony is diſſolved in a ſmall proportion, as are alſo biſmuth and 
its calx, andthecalx of nickel. With regulus of manganeſe it forms a white ſolution, - 
and a red ſolution with the calx, which, however, becomes white on expoſure to 
the air. | | | | 15 a | ; ; 
The action of phoſphoric acid in the dry way is much more powerful. With ſome 
of the moſt calcinable metals, eſpecially with tin, lead, iron, and zinc, it becomes 
rtly converted into phoſphorus; and with moſt of them this converſion takes place 
if charcoal be preſent, in which caſe the phoſphorus combines with the metal. See 
ProspHoRVUs. When the phoſphoric acid is combined with iron, its effects are 
ſuch as deſerve the moſt particular attention. In the humid way, it is readily diſ- 
ſolved, with efferveſcence, and the diſengagement of inflammable air; and the ſo- 
lution affords permanent cryſtals, provided the acid be rather in exceſs ; but if the 
acid be more abundant, the product is a dry adhefive maſs, which falls to the bot- 
tom, and is inſoluble in water, but ſoluble in ardent ſpirit, or in the diluted vitriolic 
acid. It has already been mentioned that the compound of phoſphoric acid and 
iron in the bog ores; renders the metal cold-ſhort : for the particulars of which 
the article Ixox —_ be conſulted. | CCC 
Though the phoſphoric acid is ſcarcely corroſive, yet, when concentrated, it acts 
upon oils, which it diſcolours, and at length blackens, producing heat, and a ſtrong 
ſmell like that of ether and oil of turpentine; but does not form a true acid ſoap. 
It has moſt effect on effential oils, leſs on drying oils, and leaſt of all on fat oils. 
Spirit of wine and phoſphoric acid have a weak action on each other. Some 
heat is excited by this mixture, and the product which comes over in diſtillation of 
the mixture is ſtrongly acid, of a pungent arſenical ſmell, inflammable with ſmoke, 
- miſcible' in all proportions with water, precipitating filver and mercury from 
their ſolutions, but not gold; and although not an ether, yet it ſeems: to be an 
approximation to that kind of combination *. 2200 2955 er e 34 


„Chimie de Dijon, III. 338. — 
The 


1 
IE 
= - 3 
{ iu Er 
7 3 
OP. 
In 
£ 
WE": 
"2 
LY 8 
: Wo -. 
3 G , 5 
* Zh 


EO 


* 4 D $a, 3 EF SENT? 
on tn wei Fae 22k 
928 - TA 3». « vy yo * a. . — 1 


** 
> 1 


R N 1 [49 1; A C 1 


The theory of the phoſphoric acid, as far as relates to its component parts, is per- 
fectly ſimilar to that of the other acids, which have hitherto been ſucceſsfully exa- 
mined. Phoſphorus is the combuſtible ſubſtance, which by combuſtion abſorbs 
vital air, and becomes converted into an acid: and on this occaſion, the two theo- 
ries of chemiſtry ſtand preciſely on the ſame ground as has been explained in the 
general article on Acips. The phoſphorus, confidered as a ſimple body, unites 
with the vital air, likewiſe conſidered as ſimple; or elſe, by a greater refinement of 


explanation, the phoſphorus parts with phlogiſton, while its acidifiable baſis unites 


with vital air, and forms acid; or, laſtly, if the vital air itſelf be ſuppoſed to be a 
compound, the explanation will become {till leſs fimple, and will vary according to 
the gratuitous poſitions which may be introduced into the theory. 6 
ACID: OF PRUSSIAN BLUE. The habitudes of the colouring matter of 
Pruffian blue denote it to be an acid. See PrRussIan BTuk. If the Pruffian blue 
be boiled with an alkali, the colouring matter immediately quits the iron, to coin- 
bine with the ſalt, and from this alkali the colouring matter or acid may be extri- 
cated by boiling in a retort with diluted acid of vitriol. The colouring matter comes 


over in the: form of an inflammable air, which will be abſorbed by water placed for 


that purpoſe in the receiver. As a portion of vitriolic acid, likewiſe, comes over, a 


ſecond diſtillation is neceſſary to be made, with the addition of chalk. The vitriolic 
acid, by this means, forming ſelenite, is detained; while the Pruſſian acid paſſes 
over totally, before one fourth of the water is diſtilled off. . Pat 

The colouring matter of Pruffian blue is not only ſeized by the fixed alkalis, but 


likewiſe by the volatile alkali, by lime, by magneſia, and by ponderous earth; with 
which it forms peculiar compounds, capable of precipitating Pruſſian blue, by dou- 


ble affinity, from the ſolutions of iron in acids. Various metals, likewife, combine 
with it. Alkalis, or lime, combined with the Pruſſian acid, are uſed as teſts to aſcer - 
tain the preſence and quantity of iron in ſolutions. But all the alkaline or earthy 
combinations, produced by boiling thoſe ſubſtances with Pruſſian blue, contain iron, 
which falls down in the form of the blue precipitate when an acid is added. For this 
reaſon, they cannot be uſed in accurate experiments, unleſs a previous trial has 
been made of the quantity a known proportion of the proof liquor is capable of pre- 
cipitating. Oe | | 3 

3 the debe esd or aerated marine acid be mixed with the Pruſſian acid, the 
former reſumes the ſtate of common marine acid; while the latter acquires a much 
ſtronger ſmell, and appears to be more volatile. In this ſituation, it does not form 
Pruſſian blue with the ſolutions of iron; but affords a green precipitate,” which be- 


comes blue by expoſure to the light, or by the addition of volatile vitriolic acid. 


If martial vitriol be added to the dephlogiſticated or aerated marine acid, and a 
ſolution of Pruſſian alkali be poured: in, the green precipitate which is formed is 
again diſſolved; but it may be precipitated of a blue colour by the addition of vo- 
latile vitriolic acid, or martial vitriol, or iron alone. 10 45 ant e 
In the inſtances laſt mentioned, we may perceive that the effects depend on the de- 
phlogiſtication or addition of vitalair, to the Pruſſian acid, accordingly as we adopt the 
ancient or the modern theory. The green precipitate, which may be conſidered 
either as dephlogiſticated Pruſſian blue, or as Pruſſian blue combined with vital air, 
becomes common Pruſfian blue by the action of light, which, as we have frequently 
had occaſion to remark, operates, in many inſtances, in a manner contrary to that 
of combuſtion; that is to ſay, it either adds phlogiſton, or expels vital air, or does 
both. By this action, therefore, the Pruſſian blue returns to its original ſtate. The 
addition of volatile vitriolic acid muſt produce a like effect; for this acid is phlo- 
5 5 giſticated 
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giſticated according to the old theory, or is deficient in vital air according to the 
new: it is therefore diſpoſed either to phlogiſticate the green precipitate, or to at- 
tract vital air from it; which is all that it requires to convert it into common Pruſ- 
ſian blue. The ſame theories manifeſtly apply to the green precipitate, which is re- 
diſſolved: for in whatever ſtate of combination it may be ſuppaſed to remain, as to 
the order or arrangement of the principles which are united in the fluid, the addi- 
tion of volatile vitriolic acid, or common vitriol, or iron in the metallic ſtate, will 
impart phlogiſton, or attract vital air; the abſence of the one, or the redundanee of 
the other of which, is ſuppoſed, according to the reſpective theories, to cauſe the 
difference between it and Pruſſian blue. | % mnie 1 
If the Pruſſian acid be impregnated more ſtrongly with the dephlogiſticated or 
aerated marine acid, and then expoſed to the action of light, it aſſumes new proper- 
ties. It no longer combines with iron precipitated from its ſolutions; its ſmell is 
entirely different from that which it before poſſeſſed, and now reſembles an aro- 
matic oil, the greateſt part of it ſeparating from the water, at the bottom of which it 
flows in the form of an oil. This fluid, however, is not inflammable. By a gentle 
heat it riſes in the form of a vapour, not ſoluble in water: and in time it aſſumes the 
form of ſmall cryſtals. Pruſſian acid cannot be reſtored after it has undergone theſe 
changes. Their theory is not known. ien ini boos! 
Various experiments have been made to diſcover the component parts of the 
Pruſſian acid. If equal parts of pulverized charcoal and vegetable alkali be made 
red hot for a quarter of an hour in a crucible, and ſome ſal ammoniac in ſmall pieces 


be then briſkly ſtirred down into the maſs, the ammoniacal vapours will ſoon ceaſe. 


The ignited matter being then thrown into water, affords a lixivium equal to the 
beſt which is made with blood. From theſe, and other experiments, it was con- 
cluded, that its component parts are fixed air, volatile alkali, and the principle of 
inflammability, or phlogiſton. Later experiments appear to have decided the queſ- 
tion ſomewhat more accurately. When the acid has been converted, by means of 
the dephlogiſticated or aerated marine acid, into that ftate which affords a green 
precipitate with iron, it emits alkaline air upon the addition of lime, or a pure 


alkali. If the lime, or alkali, be afterwards ſaturated by the addition of ſome other 


acid, the Pruſſian acid is not diſengaged, or reſtored, but is no where found; hence 
it follows, that the alkaline air was one of the principles of the Pruſſian acid, which 
is deſtroyed : and as the lime or alkali uſed in this decompoſition 1s found to be in 
a mild ſtate, that is to ſay, combined with fixed air, though it did not contain that 
ſubſtance before; it is clear that the other principle of the Pruſſian acid is fixed air, 
The common Pruſſian acid conſiſts, therefore, of volatile alkali, united with the baſe 
of fixed air, or that ſubſtance which, in combination with vital air, forms the acid 
called fixed air. When the Pruſſian acid receives vital air, and is converted into 
the ſtate proper to afford the green precipitate; it then appears to conſiſt of the ſame 
principles as the mild or concrete volatile alkali, though probably in a different or- 
der of combination, and this order ſeems to be deranged by the addition of the lime, 
or the fixed alkali, which attracts thoſe principles that form fixed air, at the ſame 
time that the principles which form volatile alkali fly off in the elaſtic ſtate. 

The component parts of Pruſſian acid will conſequently be phlogiſticated air, 
inflammable air, and fixed air, or its baſe ; all which are afforded by animal ſub- 
ſtances; but they do not form this peculiar combination in any caſe yet known, except- 
ing that in which an alkali is preſent, when thoſe ſubſtances are ' decompoſed by 
ACID OF SORREL. This acid is obtained from the ſalt of ſorrel, and does 

23 not 
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not in any reſpect differ from the acid of ſugar, or ſaccharine acid. The ſalt of 
ſorrel is a cryſtallized ſalt; ſo denominated, becauſe it is obtained from the wood 
ſorrel, or oxalis acetoſella of Linnæus, for the purpoſes of commerce; though it 
may be obtained from ſome other plants. It is in white cryſtals, whoſe figure has 
not been well determined, on account of their minuteneſs. When it is expoſed to 
diſtillation in a retort, the acid is partly decompoſed ; a confiderable quantity of 
acid phlegm comes over, which is without ſmell or colour, and confiſts of the acid 
itſelf, ſcarcely altered ; and the reſidue affords vegetable alkali, amounting toſome- 
what more than one third of the weight of the ſalt. Expoſure to air es not alter 
the ſalt of ſorrel. It is very ſparingly ſoluble in cold water: but boiling water may 
take up one ſixth, or more, of its weight; the quantity varying according to the 
ſtate and purity of the ſalt, which ſeems to vary in different ſpecimens. 
Salt of ſorrel acts upon various ſubſtances without decompoſition. With ponde- 
rous earth, magneſia, vegetable alkali, and volatile alkali, it forms triple ſalts. 
Lime decompoſes it, by ſeizing the whole of the acid, and diſengaging the alkali. 
The attraction of this acid for lime is ſo ſtrong, that it cannot be diſengaged from 
it by any other acid: another proceſs is therefore neceſſary to be uſed for obtain- . 
ing it. With this intention, the ſuperabundant acid is to be ſaturated with volatile 
alkali; and into this ſolution muſt be poured a folution of ponderous earth in the 
nitrous acid, The laſt mentioned acid combines with the alkalis, forming nitrous 
ammoniac and common nitre, both which remain in folution ; while the ponderous 
4 earth combining with the acid of ſorrel, forms an inſoluble compound, which falls 
= | to the bottom. This precipitate, after being well waſhed, may be decompoſed by 
| the addition of vitriolic acid, which ſeizes the earth, and likewiſe forms an inſo- 
24 luble combination, while the acid is ſet at liberty. After decantation of the clear 
liquid, it muſt be aſſayed by pouring into it a little at a time of the boiling hot ſolu- 
tion of ponderous earth in the acid of ſorrel. If there be any exceſs of vitriolic acid, 
a precipitate will be formed by its union with the ponderous earth. A due evapo- | 
ration and cooling of this liquor afford the acid of ſorrel or ſaccharine acid, in prif- ba 
matic four- ſided cryſtals or ſquare plates. | | 
ACID OF SUGAR, or SacchaRINE AciD. This acid is fo denominated, 
becauſe it was firft obtained from ſugar when ſubmitted to chemical examination. 
The proceſs of Bergman is as follows: Three ounces of ſtrong nitrous acid, whoſe 
ſpecific gravity was nearly 1.567, were mixed in a tubulated retort with one ounce 
of the fineſt ſugar in powder. Much nitrous air eſcaped in red fumes, formed by 
combination with the vital airof the atmoſphere, A receiver was then adapted, and = 
the liquor gently boiled. As ſoon as the mixture had acquired a dark brown colour, k 
three additional ounces of nitrous acid were added, and the boiling was continued - 
until the coloured and fuming acid had entirely diſappeared. The liquor being 
then poured out, afforded ſmall priſmatic cryſtals by cooling, which weighed 109 
grains, and are the acid of ſugar. The remaining lixivium being again treated in 
the ſame manner, with two ounces of nitrous acid afforded an additional portion, con- 
fiſting of forty-three grains of acid of ſugar, which ſeparated by cooling ; and the 
remaining glutinous liquor being treated at different times with ſmall quantities of 
nitrous acid, amounting in the whole to two ounces, and evaporated to dryneſs, af- 
forded a ſaline maſs, brown, glutinous, and deliqueſcent, which, when perfectly dried, 
weighed half a dram : and, laſtly, the whole was depurated by repeated ſolutions 
and cryſtallizations in water, In this way, with three parts of ſugar and thirty of 
nitrous acid, the quantity of one part of acid of ſugar is obtained. 
It may be obſerved, that a weaker * acid will anſwer the purpoſe nearly - 
| | 1 we 
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well as the concentrated acid; and that where it is not an object to collect the acid 
which comes over, there will be no need of any receiver or other apparatus, except 
a matraſs or Florence flaſk to perform the operation in a chimney where there is a 
proper draft of ait to carry off the acid fumes. | 

It bas been diſcovered, fince the original experiments of Scheele and Bergman, 
that a variety of other ſubſtances aftord the nitrous acid when treated in the above 
manner. Bergman procured it from honey, gum arabic, ſpirit of wine, and the 
calculous concretions in the kidneys and bladders of animals ; Scheele and Hermb- 
ſtadt from ſi gar of milk. Scheele from a ſweet matter contained in fat oils, and 
alſo from the uncryſtallizable part of the juice of lemons. Hermbſtadt from the 
acid of cherries, and the acid of tartar. Gottling from beech wood. Kohl from 
the reſiduum inthe diſtillation of ardent ſpirits. Weſtrumb not only from the cryſ- 
tallized acids of currants, cherries, citrons, raſpberries, but alſo from the ſaccha- 
rine matter of theſe fruits, and from the uncryſtallizable parts of the acid juices. 
Hoffman from the juice of the common barberry ; and Berthollet from filk, hair, 
tendons, wool ; alſo from other animal ſubſtances, eſpecially from the coagulum of 


blood, whites of eggs, and likewiſe from the amylaceous and glutinous parts of 


flour *. 

Mr. Berthollet obſerves, that the quantity of the ſaccharine acid obtained by treat- 
ing wool with nitrous acid was very conſiderable, having got above half its weight of 
ſaccharine acid ; whereas Bergman obtained only one third from the ſugar employed. 
He mentions a difference which he obſerved between animal and vegetable ſub- 


ſtances thus treated with nitrous acid, namely, that the former yielded, beſides vo- 
latile alkali, a large quantity of an oil, which the nitrous acid could not decompoſe; 


whereas the oily parts of vegetables were totally deſtroyed by the action of this acid: 
and he remarks, that in this inſtance the glutinous part of flour reſembled animal 
ſubſtances, whereas the amylaceous part of the flour retained its vegetable proper- 
ties. He further remarks, that the quantity of ſaccharine acid furniſhed by vege- 
table matters is proportionable to their nutritive quality, and particularly that from 
cotton he could not obtain any ſenſible quantity. 5, 


Theſe cryſtals of acid of ſugar have an exceedingly pungent taſte, but, when ſuf. 5 


ficiently diluted with water, their taſte is agreeable. It converts all blue vegetable 
Juices, except that of indigo, to a red. It expels fixed air from alkalis and earths, 
and conſequently efferveſces with them if they be in the mild ſtate. Boiling dif- 
tilled water diffolves its own weight of the cryſtals, though in a heat of ſixty degrees 
it diſſolves only half of that quantity. The ſolution at firſt appears a little turbid, 


hut ſoon recovers a perfect tranſparency. The ſpecific gravity of this laſt ſolution, 


when ſaturated, is 1.0593. The vapours which ariſe during the boiling of the for- 


mer ſolution do not contain any acid, and the liquor as it cools gradually depoſits a 


great quantity of cryſtals, many of which exhibit priſms diverging from a point. 
Theſe cryſtals of acid of ſugar are ſoluble in other acids. Concentrated vitriolic acid 
ſeizes the oily matter and grows brown, and at length totally conſumes the cryſtals, 
eſpecially on boiling; but when diluted, though it diſſolves the cryſtals readily, yet 
it yields them up again, but in the form of needles, a change which this acid like- 
wiſe produces with other ſalts. The nitrous acid readily takes up the acid of ſugar, 
and upon boiling grows yellow. Upon cooling, the cryſtals are again ſeparated, 
but generally irregular and leſs in quantity. If the folution be often repeated with 
the aſſiſtance of heat, the ſaccharine acid is totally deſtroyed. 


* Keir's Chemical Dictionary, page 161. | — 
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The marine acid and vinegar diſſolve the cryſtals very completely, but do not 
produce any change in their properties. RET 2 
One hundred parts of ſpirit of wine take up nearly fifty · ſix of this acid at a boil · 
ing heat, but not above forty in a moderate heat. This ſolution becomes ſome- 
what turbid, and depoſits a mucous ſediment, equal to nearly one fortieth of the 
acid, On coohng, ſcaly cryſtals are ſeparated, of an irregular form and fragrant 
ſmell, which grow white in drying. Two drams of the cryſtals diffolved in the 
ſame quantity of ardent ſpirit, of the ſpecific gravity of 0.8581, were boiled over a 
flow fire in a ſmall retort. The firft half dram which came over was nothing but 
the ſpirit deprived of its ſuperfluous phlegm ; after which ſtriæ began to appear in 
the xetort, and a dram of an acid liquor came over, which upon evaporation yielded 
actyſtallized ſaccharine acid. Upon the addition of lime-water, the ſaline combi- 
nation of acid of ſugar and lime fell to the bottom, and on the top there floated a 
thin ſtratum of ether, which differs much from the common ether, for it has but a 
weak ſmell, is not inflammable except when hot, and doesnot burn with a white, but 
with a blue flame, only white on the ſurface. | | 
Vitriolic ether diſſolves the cryſtallized acid of ſugar, but with difficulty. Oils, 
both eſſential and expreſſed, diſſolve it; but it ſeparates upon due evaporation of the 
my or in a more violent heat of the latter it ſeparates by riſing above the 
_ ſurface. | | | 
This acid effloreſces in anheatexceeding 600, thecryſtals loſing about threetenths of 
their weight by falling into a white powder. This loſs, which confiſts merely of water 
of cryſtallization, is quickly recovered in a molt air. | 
When the acid of ſugar is expoſed to heat in low diſtilling veſſels, the water of 
cryſtallization firſt comes over in the quantity above ſpecified. As the heat becomes 
greater, the acid melts, and grows brown when boiling hot: a little phlegm comes 
over: an acid powder effloreſces upon the luting of the receiver, and a white ſaline 
cruſt ſublimes, which conſiſts of acid of ſugar in a very pure ſtate. The reſiduum is 
of a brown or grey colour, and empyreumatic ſmell, and flies off if expoſed to the 
fire in an open veſſel. In the receiver is found an acid liquor, which has the pro- 
perties of acid of ſugar, but does not eaſily cryſtallize. During this operation a 
great part of the acid of ſugar is deſtroyed, and a large quantity of aerial fluid 
eſcapes, which on examination is found to conſiſt of about one half fixed air abſorb- 
able by lime water, and the reſt heavy inflammable air, which burns with a blue 
flame, If the ſublimed acid of ſugar be again and again expoſed to heat, its decom- 
 *polition is ſtill farther effected, and more ſpeedily in open than cloſe veſſels. It 
Hords no veſtiges of coal; a circumſtance that diſtinguiſhes it from the acid of 
tartar. | | | 
The combination of acid of ſugar with vegetable alkali does not eafily afford 
cryſtals when ſaturated ; but if either the acid or alkali be rather in exceſs, the ſo- 
lution affords cryſtals without difficulty. Two parts of perfectly mild alkali being 
combined with one of ſaccharine acid, and carefully evaporated, afford beautiful 
priſmatic cryſtals, nearly of the ſame form as thoſe of the acid itſelf, which are very 
ſoluble in water, but leſs ſo in ardent ſpirit. Lime, ponderous earth, or magneſia, ſe- 
parate the acid from theſe cryſtals. As the ſaccharine acid has a ſtronger attract ion for 
lime than any other acid has, and forms an inſoluble compound with that earth, it 
is uſed as a teſt to diſcover its preſence in all ſolutions : and though the acid alone 
is capable of throwing down this inſoluble compound, yet the combination of acid of 


ſugar and vegetable alkali operates more ſpeedily by means of the double 
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Two parts of newly cryſtallized mineral alkali, combined with one of ſaccharine 

acid, form a ſalt of very difficult ſolubility; part of which falls down at the time of 
combination, and the remaining ſolution affords cryſtals which diſſolve perfectly in 
warm water, but not in ardent ſpirit. In its other properties this t reſt 
formed with the vegetable alkali ; but the mineral alkali is expelled by the ve- 
getable. * 
The combination of acid of ſugar with volatile alkali affords quadrangular priſ- 
matic cryſtals by ſlow evaporation, which are ſoluble in water, but not in ardent ſpi- 
rit. By deſtructive diſtillation they afford, firſt, a concrete or mild volatile alkali, 
and then a portion of volatile alkali combined with acid of ſugar, A coaly refiduy 
is left, which indicates a decompoſition of the ſalt; and the mild ſtate of the volatile 
alkali which firſt comes over, ſhews that a portion of fixed air was extricat „ no 
doubt, from the acid of ſugar. Fixed alkalis and the ſoluble earths decompoſe this 
ſalt. | N 

Eighty- two parts of ſaccharine acid diſſolve one hundred of tranſparent calcareous 


ſpar, though ſlowly, becauſe the firſt action of the acid on the lime forms a nearly in- 


ſoluble compound, which covers and in ſome meaſure defends the internal parts of 
the ſpar. When lime is diſſolved in nitrous acid, it is completely precipitated by 
acid of ſugar, in the form of a white powder not ſoluble in water. Of 119 parts 
by weight of this powder, 72 fall to the bottom, and 47 appear upon evaporation. 
Hence it appears that 100 parts contain of acid 48, of pure lime 46, and of water 
6 ; fo that not only the preſence of lime in water may be diſcovered, but alſo its 
quantity, from the weight of the precipitate. 


The acid of ſugar, ſaturated with ponderous earth, is very ſparingly ſoluble in un- 


ter, and does not cryſtallize unleſs the acid be in exceſs. Hot water takes away this ſu- 


perabundant acid from part of the cryſtals, and therefore throws down a precipitate ; 


pure vegetable alkali cauſes a precipitate for the ſame reaſon, namely, becauſe it 
ſeizes the ſuperabundant acid. The cryſtals of this ſalt are ſcarcely ſoluble in ar- 
dent ſpirit. | | 

Magneſia likewiſe forms a ſalt with the acid of ſugar, which is not foluble either 


in water or ardent fpirit, unleſs the acid be ſuperabundant. One hundred parts of 


this falt contain 35 of pure magneſia, and 65 of acid and water. The fluor acid is 
the only one which decompoſes this ſalt: lime and ponderous earth likewiſe ſeize 
its acid ; but alkalis do not. | 35. 

Of pure clay, or earth of alum, well waſhed, forty-two parts are diſſolved h 


tion, but a yellowiſh pellucid maſs of a ſweet though aſtringent taſte ; which when 
dry deliquates in a moiſt air, and gains + of its weight. This reddens tincture of 
turnſole, but not ſyrup of violets. It is ſparingly ſoluble in ſpirit of wine; ſwells 
in the fire, and loſes its acid, a brown earth remaining behind. One hundred parts 


of this argillaceous ſalt contain about 44 of earth, and 56 of acid and water. It is 


decompoſed by the vitriolic, nitrous, and marine acids, the alkaline falts, ponderous 
earth, lime, and magneſia. | | x 
Noaction takes place between the ſolution of ſaccharine acid and gold in the metallic 
ſtate ; but if the metal be precipitated by an alkali from its ſolution in aqua regia, 
and then well waſhed, the ſaccharine acid blackens, but ſcarcely diſſolves it. Pla- 
tina is not diſſolved, unleſs precipitated by an alkali When this metal is precipi- 
tated by the mineral alkali, and well waſhed, it forms a yellow ſolution with the 
acid of ſugar,” which affords yellow cryſtals. Silver is not attacked by the acid of 


ſugar, and its precipitate by an alkali is very feebly acted on. If the ſaccharine 


acid 


* 


embles that 


geſtion with 53 of acid of ſugar. This ſolution does not afford cryſtals by evapor: 4 
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acid be added to a nitrous ſolution of filver, it ſeizes the metal, with which it falls 
down in the form of a white powder, ſcarcely ſoluble-in water, and {till leſs in ar- 
dent ſpirits, but ſoluble in the nitrous acid. I his powder when. well waſhed does 
not change even the tincture of turnſole. The rays of the ſun convert it to a black 
colour. The ſolution of ſilver in the vitriolic acid is alſo decompoſed by acid of 
ſugar, but the marine ſolution does not appear to be decompoſable. „ 2 

Mercury is not acted upon by the ſaccharine acid, unleſs it be in the tate of calx, 
and inthis caſe it is diſſolved, forming a powdery white ſalt, which is not ſoluble inwa- 
ter, unleſs the acid predominates, and which grows black by expoſure to the ſun's rays. 
The fame combination may be had by adding ſaccharine acid to the nitrous ſolution 


of mercury. The precipitate afforded in this way by corrofive ſublimate does not 
grow black inthe ſun. Lead in the metallic ſtate is corroded, but ſcarcely diſſolved 


in this acid, unleſs it be calcined, eſpecially by precipitation with an alkali. The 
ſolution lets fall ſaline grains as it approaches towards ſaturation. The ſame combi- 
nation may be had by adding the ſaccharine acid to the nitrous, marine, or acetous 


ſolutions of lead. The cryſtals are not ſoluble in ardent ſpirit, and ſcarcely in wa- 


ter, unleſs it be ſharpened with an acid. The cryſtals contain about 55 parts of 
lead in the hundred. Lead is not precipitated from the vitriolic by the ſaccharine 
acid. Copper in its metallic ſtate is attacked by the acid of ſugar, but more readily 
if it has been precipitated by an alkali. The ſolutions form a powder of a faint blue 
colour ſparingly ſoluble in water, unleſs the acid be in exceſs. The cupreous ſo- 
lations in vitriolic, nitrous, or marine acids, are precipitated by ſaccharine acid; and 
the ſolution of the acetous ſalt of copper is ſo completely decompoſed by this acid, 
that the concentrated vinegar remains with a very ſmall portion of copper in ſolution. 
Iron, whether metallic or calcined, is ſoluble in the acid of ſugar. - The ſolution of 
metallic iron is attended with efferveſcence and the eſcape of inflammable air, and 
affords cryſtals with a ſuperabundance of acid, and ſoluble in water. Tin is flowly 
diſſolved, as is likewiſe its calx more readily. Both ſolutions poſſeſs an exceſs of 
acid, and the former exhibits cryſtals. | 
Regulus of biſmuth is ſomewhat corroded by the acid of ſugar, but the calx only 
is diflolved, forming a powdery white ſalt, very ſparingly ſoluble in water, and con- 
taining half its weight of metal. It ſaccharine acid be added to the nitrous ſolution of 
biſmuth, there will be formed, in the ſpace of half an hour, tranſparent polygonal 
grains, which have the ſame properties as the powdery white ſalt, and do not occa- 
ſion opacity in water, as the cryſtals of the nitrous ſalt of biſmuth do. Nickel is con- 
verted, by digeſtion with ſaccharine acid, into a greeniſh white powder, as is alſo the 
green calx of this ſemi-meral, without the aſſiſtance of heat. This combination con- 
tains twice as much acid as metal. The ſaccharine acid precipitates a powder of 
the ſame kind from the vitriolic, nitrous, or marine ſolutions of nickel. This ſalt is 
ſoluble in a large quantity of water, and affumes a yellow colour. Reguline arſenic 
is ſcarcely diffolved by digeſtion in acid of ſugar ; but the white calx is eaſily taken 
up without heat. This ſolution affords priſmatic -cryſtals by evaporation, which 
melt in a gentle heat, emit the ſuperabundant acid, and ſhoot into elegant ra- 
mifications ; they are very ſoluble in water, and in ardent ſpirits ; redden turnſole; are 
{ublimed by a moderate heat; but decompoſed by a ſtronger, the ſaccharine acid firſt 
flying off, and afterwards the arſenical calx. Cobalt is attacked, either with or with- 
out heat, by this acid, which converts it into a faint roſe- coloured powder. The ſo- 
lution is yellow, and exhibits cryſtals more eafily ſoluble, becauſe abounding in 
acid; but the roſe-coloured powder is ſcarcely foluble. The acid of ſugar ſeparares 
cobalt from all the known acids, and forms the rofe-coloured powder, Metallic zinc 
1 | | 0 efferveſces 


efferveſces ſtrongly with ſaccharine acid, and ſoon becomes covered with a white 
powder. This contains 75 parts of metal in the hundred, and is not ſoluble in 
water unleſs by exceſs of acid. The calx of zinc affords a ſimilar powder, and the 
like combination is obtained by adding acid of ſugar to the vitriolic, nitrous, or marine 
ſolutions of zinc. The regulus of antimony grows black by digeſtion with ſaccha- 
rine acid: but the calx and the glaſs are ſlowly diſſolved. The folution, which al- 
ways contains an exceſs of acid, exhibits cryſtalline grains of difficult ſolubility in 
water. Manganeſe, in the form of the black calx, efterveſces with this acid even in 
the cold; but the ſaturated ſolution depoſits a white powder nearly inſoluble in wa- 
ter, pnleſs the acid predominate. This falt grows black in the fire, but recovers, its 
whiteneſs upon the addition of more acid. The ſaccharine acid precipitates a white 
powder of the ſame nature, mixed with ſome cryſtalline grains, from the vitriolic, 
nitrous, or marine ſolutions of manganeſe *. _ | 
The theory of the ſaccharine acid is evidently of the ſame nature as that of every 
other combuſtible ſubſtance which acquires acid properties. In the original theory 
of chemiſtry, which was chiefly attended to by the illuſtrious Bergman (to whom 
we are indebted for moſt of the reſearches included in the preſent article), the 
nitrous acid is ſuppoſed to do little more than deprive the ſugar of a certain quantity 
of phlogiſton, which concealed the acid already exiſting in the ſugar, by neutralizing 
it, or maſking its properties. Others, however, though with leſs probability, have 
inferred, that the acid of ſugar conſiſts merely of the nitrous acid, altered by the 
phlogiſton or ſome other principle of the ſugar ; an opinion which ſeems to be ſuf- 
ficiently confuted by the diſcovery of the ſaccharine acid in the falt of ſorrel, wherein 
the previous exiſtence of nitrous acid cannot be proved, and which we may hope to ſee 
placed upon. ſtill lefs equivocal ground, if this acid ſhould ever be produced by art 
in the way of actual combuſtion, or by the combination of vital air with the ſaccharine 
baſis, whether by a ſpeedy or flow proceſs. | : 
We have elſewhere had frequent occaſion, however, to obſerve, that the facts will 
P not admit of the mere ſuppoſition that dephlogiſticationis the cauſe ofacidity, becauſe 
it is ſufficiently eſtabliſhed, that an abſorption of vital air takes place in this as well 
as other proceſſes analogous to combuſtion. Admitting, therefore, that ſugar (or 
ſome principle common to ſugar, gums, mucilages, hair, and the other bodies which 
afford this acid) 1s acidified by the abſorption of vital air, and waving the queſtion 
how far the diſengagement of an inflammable principle may take place, the chief 
obje& of enquiry will relate not to the nitrous acid that cauſes the acidification, but 
to the principle or bafis on which the peculiar properties of this acid depend. In 
this W as we have no direct or ſynthetical experiments, we muſt attend to the 
analyſes that take place by fire and by fermentation. In the deſtructive diſtillation 
of ſaccharine acid, we have ſcarcely any products but fixed air and heavy inflammable 
air, which laſt is with conſiderable probability taken to be a combination of light in- 
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flammable air and fixed air. Again it is found, that when the boiling with nitrous acid -M 
is continued too long, or the acid 1s ſtronger than it ought to be, a quantity of fixed air hk 
is extricated, and the ſaccharine acid is in a great meaſure converted into the acetous. 1 
It is likewiſe found, that when ſugar is treated with a weak nitrous acid, the produce is L 
the acid of tartar, inſtead of that peculiarly diſtinguiſhed by the name of ſaccharine. = 
When a ſolution of ſugar in water is expoſed to fermentation or ſpontaneous decoin- = WW 
poſition, a conſiderable quantity of fixed air eſcapes, mucilage ſubſides, and the fluid 1 


contains ardent ſpirit, a ſubſtance eminently inflammable, but which affords ſaccha- 


— 1 


Bergman de Acido Sacchari. 
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rine acid, when properly treated, with the nitrous. During the ſubſequent ſtages of 
the fermentation, vital air is abſorbed, and the ardent ſpirit is no longer found, but 
is converted into vinegar. Whether the intermediate acids may be produced, or 
do exiſt, for any determinate ſpace of time 1n this proceſs, 1s not known. : 

From theſe circumſtances, it appears very probable, that an inflammable principle, 
exiſting in ſugar and many other bodies, is in the ſeveral proceſſes brought nearer to 
the ſtate of perfect acidity, accordingly as it abſorbs a greater quantity of vital air; 
that fixed air, vinegar, acid of ſugar, and acid of tartar, are ſubſtances in which this 
inflammable principle is more and more abundant, and are therefore convertible 
into each other, by dephlogiſtication, or the addition of vital air, though chemiſtry 
has not yet obtained the means of reverſing the proceſſes by the ſubtraction of the 
ſame principle. Sugar is probably converted into ardent ſpirit by ſuch a na- 
tural reverſing, in which fixed air or the moſt perfect vegetable acid flies off, and 
leaves a more inflammable ſubſtance, which afterwards attracts the vital parts of the 
atmoſphere, and becomes vinegar. = GY $5 - 7 0 

From this view of the ſubject, it will follow that the combuſtible ſubſtance is the 
baſis of fixed air: this is ſuppoſed, bythe antiphlogiſtic philoſophers, to be charcoal, or 
a peculiar principle moſt eminently abundant in vegetable coal; but the Engliſh 
philoſophers, particularly Dr. Prieſtley, infer, that this principle is nothing elſe but 
inflammable air. The antiphlogiſtic philoſophers derive the inflammable air that 
appears in theſe and other fimilar operations from the water, which they take to 
be decompoſed. | | ; Ne ä 

ACID OF SUGAR, EMPYREUMATIC. - When ſugar is diſtilled without 
addition in a retort, a fluid acid liquor and oil paſs into the receiver. Mr. Schrickel “ 
has purified and concentrated this acid liquor, and inveſtigated its properties. From 
ſixteen ounces of fine ſugar he obtained, by diſtillation, water, acid, and oil, amount- 
ing to eight ounces, four fcruples, and a carbonaceous reſidue which weighed ſeven 
ounces and two ſcruples : ſo that fix drachms were loſt in the operation. The firſt 
liquor which diſtilled was about fix drachms in weight, ſcarcely acid, and was 
little elſe than water. The acid then paſſed in white vapours, and condenſed on the 
ſides of the receiver in ſtriæ, which ſeemed as if they were denſe and unctuous. This 
acid liquor had a pungent but pleaſant ſmell; in taſte it was ſharp, bitter, four, and 
empyreumatic; and in colour of a yellowiſh red. It affected the colour of ſyrup of 
violets but little, neither did it efferveſce much with mild alkali. The oil which 
paſſed in diſtillation was at firſt yellow, then became black and thick, and the whole 
quantity was about one ounce. This oil, by rectification, was rendered of a fine 
yellow colour, was ſpecifically heavier than the acid liquor, was bitter, ſharp, and 
dry to the taſte, and was ſoluble in ſpirit of wine. | f 


The empyreumaric acid liquor was rendered, by repeated abſtractions from pure 
clay, perfectly clear, mild in ſmell, acid to the taſte, and capable of efferveſcing with 
mild alkalis. By means of froſt, Mr. Schrickel concentrated this acid, and com- 
bined it with different ſubſtances. 75 1 

With vegetable fixed alkali he obtained a neutral ſalt, conſiſting of needle ſhaped 
cryſtals, which taſted like ſalt of Sylvius, were ſoluble with difficulty in cold water, 
but not at all in ſpirit of wine, remained dry in air, decrepitated and became white, 
but did not melt on hot coals. | FTE | 5 

The mineral alkali, ſaturated with this acid, gave, after a very ſhort evaporation, 


„De ſalibus ſaccharinis vegetalibus & ſacchari albi n anal * acidoque hujus ſpiritus. Gieſſe, 
1776. Quoted by Kier in his Dictionary, from which the preſent . 2c 26 6 . 
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ſhining yellow, fix-fided, ſharp-pointed cryſtals, which in taſte reſembled ſalt of 
Seignette; were eaſily ſoluble in water, but not in ſpirit of wine; remained dry in a 
dry air, but liquefied with a gentle heat, and in the fire were changed into a brown 
carbonaceous reſiduum. | 


Wich volatile alkali, this acid gave a ſharp ſaline liquor, which formed a ſaline 


maſs without any determinate form, or cryſtallization. | | 

With calcareous earth, a ſimilar faline maſs was formed, which could be decom- 
poſed either by an alkali, or by vitriolic acid. ä | | 

Magneſia gave a gummy maſs, which, when dried, was like ahardened white of an 
egg 

Argillaceous or aluminous earth formed a gummy aſtringent ſaline maſs. 

The concentrated acid diffolved eaſily the calx of gold, and even gold- leaf. It 
exerted no action on ſilver, mercury, or their calces. Partly it calcined, and partly 
it tarniſhed lead. Wich minium it gave a yellow ſolution, which was not altered by 
nitrous acid, but gave a white precipitate on the addition of vitriolic and marine 
acids, or of alkalis, and a grey: precipitate by means of infuſion of galls. This ſo- 
lution of minium ſhot into white, oblong cryſtals, of an aſtringent taſte. With 
filings of iron this acid gave a ſweetiſh, auſtere, and blood-red ſolution, in which 
green cryſtals ſhot. From a ſolution of theſe cryſtals, alkalis produced a green pre- 
cipitate, the Pruſſian lixivium gave a black or dark blue precipitate, and marine 
acid a white precipitate. Vitriolic and nitrous acids occaſioned no precipitation. 
Copper is diſſolved by this diſtilled acid; and when the acid is very ſtrong, the metal 


is corroded into a browniſh green calx. The ſolution of copper does not cryſtallize, _ 


1s green, forms with alkalis green precipitate, with infuſion of galls a yellowiſh green 
precipitate, but affords none by means of the mineral acids. Regulus of anti- 
mony gives a greeniſh ſolution with the diſtilled acid of ſugar, and is thence precipi- 


tated of a yellow colour by fixed alkali ; by volatile alkali as a powder that is again 


ſoluble by the precipitant, by vitriohc and marine acids, and alſo by an infuſion of 
galls, as a white powder; but is not at all ſeparated from its ſolvent by nitrous. acid. 
This acid partly diffolves zinc, and forms a greeniſh ſolution, and partly calcines it 
to a greyiſh yellow powder. This ſolution gives a white precipitate on addition of 
infuſion of galls, alkalis, fixed, volatile, or phlogiſticated, or of vitriolic acid. Tin is 
partly diffolved, but principally corroded by this acid into a greyiſh powder. The 
ſolution is precipitated by alkalis, and by an infuſion of galls, but not by any of the 
mineral acids. of PE LET 

ACID OF SUGAR OF MILK. The ſugar which is obtained by evaporation 
of whey differs little from the ſugar of vegetables. When treated with nitrous acid, 
in the manner of producing the ſaccharine acid, this laſt acid is not only afforded, 
but likewiſe another, which, becauſe firſt diſcovered in this peculiar ſugar, was dego- 
minated the acid of ſugar of milk *. 7} WE 

Twelve ounces of diluted nitrous acid being poured upon four ounces of finely 
powdered ſugar of milk, in a glaſs retort on a ſand bath, with a receiver annexed, the 
mixture became gradually hot, and at length efferveſced violently, and continued 
to do ſo for a conſiderable time after the retort was taken from the fire. It is neceſ- 
ſary therefore, in this experiment, to uſe a large retort, and not to lute the receiver 
too tight. After the efferveſcence had in ſome meaſure ſubſided, the retort was 
again placed on the ſand bath, and the nitrous acid diſtilled off till the maſs had 
acquired a yellowiſh colour. This yellow fluid exhibited no cryſtals. Eight ounces 


* By Scheele, See Eſſays, Eng. tranſlation, p. 278. Ds 
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more of the fame nitrous acid were therefore added, and the diſtillation again re- 


peated, till the yellow colour of the fluid diſappeared. The fluid became inſpiſſated 
by cooling; for which reaſon it was re-diffolved in eight ounces of water, and fil- 
tered. Seven drams and a half of a white powder remained on the filter, and the 
clear ſolution afforded cryſtals of ſaccharine agid. The mother water was again. 
treated ſeveral times with nitrous acid, by which means the whole was at length 
changed into ſaccharine acid. * e 2 IER HR 

The white powder that remained on the filter was found to be combuſtible like 
oil, in a red hot crucible, without leaving any mark of aſhes behind. It was ſoluble 
in ſixty times ats weight of boiling water; and one fourth part ſeparated by cooling 
in the form of very ſmall cryſtals. The remaining maſs being then collected by 
evaporating the greateſt part of the water, left bebind a ſmall portion of the acid of 
ſugar, from which it had not been ſo exactly deprived by edulcoration on the filter. 
From theſe circumſtances it appeared, that the white matter was a falt, and, upon 
examination, it proved to be an acid poſſeſſing the following properties : © oF 
This acid, or the acid of ſugar of milk, forms with the ſoluble earths ſalts inſolu- 
ble in water. It diſengages fixed air from the mild alkalis. With the vegetable 
alkali it forms a ſalt ſoluble in eight times its weight of boiling water, but feparable 
for the moſt part by cooling. With the mineral alkali it affords a ſalt that requires 
only five parts of boiling water for its ſolution. Both theſe ſalts are perfectly neu- 
tral. When ſaturated with volatile alkah, it forms a ſalt which, after being pently 
dried, has a ſouriſh taſte. It does not perceptibly act on the metals, perhaps be- 
cauſe fo little concentrated; but it forms with their calces falts of very difficult ſo- 
lubility, which therefore fall down. JJC PRES 7 HF 

Gum tragacanth and ſome other vegetable mucilages alſo afford this acid. _ 


4 


ACID OF TARTAR. ' Tartar was a long time conſidered as one of the pro- 
duds of the vinous fermentation, becauſe it is obtained, for the purpoſes of commerce, 
from wine, during the inſenſible fermentation of which liquid it is gradually depo- 
fited on the ſides of the 'caſks. © But it exiſts ready formed in muſt, in verjuice; in 
tamarinds, ſtrawberries, peaches, gooſeberries, apricots, raſpberries ,mulberrtes, apples, 
pears, barberries, and pomegranates, from alFwhich it may be extracted by expreſſ- 
ing their juice, and expoſing it to congelation, which alters and deſtroys the mu- 
cilage, and converts great part of the aqueous fluid into ice, without producing that 
conſiderable change in the remaining fluid which evaporation by heat would net fait 
to do. As foon as the fluids have loft three fourths or more of their weight, by 
taking away the ice as it is formed, a ſaline depofition, loaded with thecolouring and 
extractive matter of the fruit, falls to the bottom of the veſſels; and this, after purifica- 
tion by repeated waſhings in ſmall quantities of cold water and of ardent ſpirit, be- 


comes at length purified, and is found, on examination, to be cream of tartar : for it 
affords the ſame combinations with alkaline ſalts; has the ſame habitudes in the fire, 


and, in a word, does not differ from that ſubſtance. In this courſe of experiments 
fixed and conſtant reſults are not to be expected, unleſs a conſiderable quantity of 
each fruit be uſed: for in moſt of them the ſaline part is ſo ſmall in quantity, and 


fo enveloped in mucilage, that it would ſcarcely be rendered perceptible if only an 
ordinary quantity were uſed, and more eſpecially if che fruſt were perſetthy' pe: 


Crude tartar is ſeldom uſed in medicine, or philoſophical chemiſtry ; the refined 
tartar is Known by the name of cream, or cryſtals of tartar. The purification of this 


+ De Laſſone and Cornette, in the Memoirg of the Royal Academy of Sciences at Paris, for the year 
1786, pe 606, | ”y . R 
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ſalt is effected by diſſolving it in boiling water, filtering, and ſuffering it to cryſtallize 
by cooling; the cryſtals are again boiled, together with an argillaceous earth, to- 
deprive them of their impurities, which are carefully ſcummed off; or elſe with 
whites of eggs, which anſwers the ſame purpoſe. When no more ſcum. ariſes, a ſa- 
line pellicle is formed at the top of the liquor, at the fame time that the cryſtalliza- 
tion goes forward at the bottom. This ſalt, after the earth is waſhed off with cold 

| water, is fold under the name of cream, and cryſtals of tartar. The cream of tar- 

=. - tar conſiſts of the minute cryſtals which are formed at the top of the liquor, and the 

; | cryſtals of tartar are formed at the bottom. 4 40 
The taſte of this purified ſalt is leſs vinous than that of the crude tartar. When ex- 

. poſed to heat it boils up, emits an empyreumatic ſmell, and becomes black and coaly : - 
a ſtronger heat, in an open fire, entirely diſſipates its acid part, and leaves the vegeta- 
ble alkali in a mild ſtate, or combined with fixed air. Its volatile products, by a gra- 
dual fire, are water, an acid, and an empyreumatic oil, which is followed by ſome 
volatile alkali, and a large quantity of fixed air. Cryſtals of tartar are ſoluble in 
twenty-eight parts of boiling water; three fourths of the ſalt are depoſited in cool- 
ing. If the ſolution of this ſalt be left expoſed to the air, it is very ſlowly decom- 
poſed ; mucilage is depoſited, the acid diſappears, and after eighteen months the 
liquid 1s found to contain the vegetable alkali, amounting to nearly one fourth of 
the weight of the tartar. This quantity of alkali being nearly the fame as is afforded 
by the incineration of tartar, is a proof that the vegetable alkali is not a product of 
fire, as was formerly ſuppoſed. ict. | 1 

Cream of tartar conſiſts of a peculiar acid, or the acid of tartar united with a leſs 
quantity of alkali than is ſufficient to ſaturate it, or deprive it of acid properties. 
Saturation being diſtinguiſhed by the mutual counterpoiſe or moſt perfect re- action 

of the properties of two ſubſtances which enter into combination, is obſerved in 
eneral to take place when the proportions of the principles are ſuch as tend moſt 
ongly to form a ſeparate combination in the ſolid ſtate. The cream of tartar and 
a few other neutral ſalts aſſord curious exceptions to this general rule. Of the acid 
and the alkali, both of which are ſoluble in ſmall quantities of water, and therefore 
not eaſily ſeparable from that fluid, a compound is formed, which is ſo Ee 
ſoluble as to require more than eighty times its weight of cold water to fuſpend it. 
This compound, or cream of tartar, is rendered more ſoluble by increafing either the 
acid or the alkali beyond the due proportion ; and the moſt remarkable circum- 
ſtance is, that this happens, as we have already remarked, not at the point of fatura- 
tion, but at that in which the acid fo conſiderably abounds. | IS 

If to twenty ounces of purified tartar, diſſolved in four pounds of boiling water, 
the pure cryſtallized mineral alkali be added, until the ſaturation be complete, as 
may be judged by any additional quantity producing no efferveſcence, the alkali 
laſt added will combine with the ſuperfluous acid of the tartar; and form the neutral 
combination called the ſalt of Seignette, or Rochelle falt ; at the ſame time that the 
reſidue of the tartar will become converted into ſoluble tartar. By evaporating the 
liquor nearly to the conſiſtence of ſyrup, the Rochelle ſalt is obtained in beautiful 
regular priſms, of ſix or eight ſides, which effloreſce in the air, and are decompoſed + 

by heat in the ſame manner as ſoluble tartar. | 125 

By the ſame treatment with volatile alkali, an ammoniacal tartareous falt is formed, 
which affords cryſtals that efloreſce in the air. | | | 

If the mineral acids be added to tartar, they combine with its alkali, and form the 
fame falts as they would have produced by direct union with the vegetable 
alkali, | 5 
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Tartar has long been an object of attention with chemiſts, and it is uſed as an 
acid in many of the arts. This ſalt appears to be capable of dniting without de- 
compoſition, and forming triple ſalts with moſt of the metals. | | ' 
The pure acid of tartar may be obtained by ſaturating three parts of cream of 
tartar with chalk or lime; the former of which combines with the ſuperfluous acid, 
and the latter ſeizes the whole. The calcareous tartar, which on account of its inſo · 
lubility remains at the bottom, is then to be well waſhed, and digeſted with about 
one part of vitriolic acid, together with a ſufficient quantity of water. In this man- 
ner the acid of tartar is diſengaged. The ſelenite, formed by the combination of the 
vitriolic acid and the lime, will be ſeparated and fall down by evaporating the water; 
and the acid which remains may be cryſtallized by further evaporation and 
cooling. 8 "I 125 | e | | 
8 ſimply, one pound of cream of tartar may be boiled in five or ſix 
pounds of water, and a quarter of a pound of clear and colourleſs denſe vitriolic 
acid may be added by little and little. When a complete ſolution is obtained, the 
fluid will then contain diſengaged acid of tartar, together with vitriolated tartar, or 
the neutral ſalt, formed by the union of the vitriolic acid with the vegetable alkali. 
The vitriolated tartar, being a ſalt of ſparing ſolubility, will be precipitated by con- 
tinuing the boiling. When the liquor is evaporated to one half, it is to be filtered ; 
and if, upon further evaporation, any thing more is precipitated, it muſt be filtered 
again. The clear liquor being then reduced to the conſiſtenceof a ſyrup, and ſet aſide 
in a temperate or rather warm place, will afford fine cryſtals of tartareous acid, equal 
in weight to half the cream of tartar employed. If too ſmall a quantity of vitriolic 
acid has been uſed, part of the cream of tartar will not be decompoſed, but will 
ſeparate from the liquor along with the vitriolated tartar. It is better therefore to 
uſe too little, rather than too much. | F | 4 | 
The cryſtallized tartareous acid melts, fumes, becomes black, and -burns, by the 
contact of ignited bodies. By diſtillation it affords an acid phlegm, a ſmall quan- 
tity of oil, and much fixed air, together with inflammable air, leaving behind a coaly 
reſidue, which contains neither acid nor alkali. | 5 | vet ba 
The cryſtals of tartareous acid do not change by expoſure to air; they are much 
more ſoluble in water than cream of tartar itſelf. This acid diſſolves clay, and 
forms a ſalt which, by evaporation, aſſumes a clear gummy conſiſtence, and does not 
deliqueſce in the air. The ſame appearance is exhibited with magneſia: with lime 
it forms a ſalt which is ſcarcely at all ſoluble; a due proportion of vegetable alkali 
converts tartareous acid into cream of tartar, which falls down if the water of ſolution 
be not ſufficiently abundant, but is diſſolved again if more alkali be added, ſo as to 
convert it into ſoluble tartar. Theſe ſynthetical operations ſnew that the tartareous 
acid is not altered by the proceſs of extract ing it from cream of tartar. 
With mineral alkali it forms the Rochelle ſalt, and with volatile alkali it forms a 
cry ſtallizable ſalt. In this laſt combination, which has a neutral cooling taſte-refem-. 
bling that of nitre, there is a term at which cryſtals of ſparing ſolubility, like thoſe of 
cream of tartar, are formed; for which reaſon it is neceſſary, in preparing the neutral 
ſalt, to add a ſufficient quantity of alkali at once to ſaturate the acid, becauſe in this 
caſe of inſoluble cryſtals likewiſe, the proportion of acid is conſiderably more than 
is required for the due ſaturation. ; . F . 
Gold, in the metallic ſtate, is not acted upon by the tartareous acid, though it unites 
with the precipitate afforded by adding an alkali to a ſolution of that metal. Platina 
likewiſe 1s ſaid to be ſoluble in cream of tartar after it has been precipitated by 
alkali, though not in its metallic ſtate. - The precipitate of filver, from nitrous "_ 
| I 2 | 7 
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by an alkali, unites with the tartareous acid into a ſaline maſs, which turns black by 
expoſureto light, and from which the filver maybe ſeparated, in its metallic ſtate, b 
quickſilver, as well as by other metals. Mercury is changed into a kind of ethiops 
or black powder by the tartareous acid; which alfo acts upon mercurial calces, and 
converts them into yellow powders. A ſolution of tartareous acid being added to the 
nitrous ſolution of mercury, a precipitate of tartarized mercury falls down : but this 
acid does not cauſe any precipitate in a ſolution of corroſive ſublimate, unleſs an al- 
kali be at the ſame time added to engage the marine acid. Copper, in its metallic 
ſtate, is ſcarcely. attacked by the acid of tartar ; but the calces of this metal are con- 
ſiderably acted upon. It precipitates ſolutions of copper in the vitriolic and marine 
acids, the tartareous acid uniting with the calx of the metal in the form of blue 
cryſtals. This blue ſalt forms the better kind of the pigment called Brunſwick 
green. Lead is precipitated by the acid of tartar from its ſolution in the nitrous, ma- 
rine, or acetous acids. The precipitate, which is a tartarized lead, is ſoluble in ni- 
trous acid, and decompoſable by the vitriolic. It is difficultly ſoluble in water; 
whereas the ſalt formed by uniting calx of lead with cream of tartar is ſaid to be eaſily 
ſoluble. The acid of tartar deprives minium of its colour. Iron is attacked by this 
acid with a flow efferveſcence, during which the metal is precipitated in the form of 
a granulated grey powder; and when a ſolution of this metal in water is mixed 
with a ſolution of martial vitriol, and the mixture evaporated to half its quantity, 
ſcaly cryſtals of a ferruginous taſte will be formed. Tartareous acid has no action 
upon tin, and its action upon the calces of tin has not yet been aſcertained, Tartar 
itſelf is known to poſſeſs ſome diſſolving power on tin, and is capable of uniting - 
with its calx into a cryſtallizable and ſoluble ſalt. When this acid is added to the 
nitrous ſolution of biſmuth, a tartarized biſmuth ſoon appears in the form of cryſtal- 
line grains. The action of the acid of tartar in its pure ſtate upon nickel, arſenic, and- 
regulus of cobalt, has not yet been aſcertained. It diſſolves zinc with great facility, 
and affords a difficultly ſoluble ſalt; whereas the tartar itſelf forms a ſoluble and 
even deliqueſcent ſalt. Regulus of antimony ſuffers no change from the action of 
this acid, but it combines with the calces. | 1 0 i 
The acid of tartar is convertible into the ſaccharine acid, by diſtillation with ſtrong 
nitrous acid. Digeſtion with water and-ardent ſpirit converts it into vinegar. 7 
a ACID OF TIN. This metal is converted into an acid by treatment with the 
acid of nitre. See Tin. | | | f 
- ACID OF TUNGSTEN, or Worrram.. The mineral called tungften, or 
heavy ſtone, was firſt analyzed by Scheele and Bergman, and afterwards more com- 
pletely examined by Meſſrs. De Luyarts. As the tungſten conſiſts of a metallic 
acid united with lime, neither of which ſubſtances are foluble in one and the ſame 
menſtruum in any conſiderable quantity, the analyſis of this ſtone in the humid way 
has been a matter of conſiderable difficulty: for when' an acid is added to diſſolve 
the lime, it unites with ſuch particles as lie near the ſurface of the tungſten, and can- 
not afterwards proceed in its action, becauſe its further progreſs is prevented by the 
acid of tungſten which envelopes the remaining lime that occupies the interior part 
of the ſtone. -. And again, when an alkali is added to diſſolve the acid of tungſten, its 
action is likewiſe merely ſuperficial, becauſe it meets with a ſimilar impediment from 
particles of lime which defend the acid in the interior parts of the ſtone from its pro- 
greſſive action. | „ | 
The ingenious chemiſts, who have buſied themſelves in this examination, could 
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yecur therefore to no other humid proceſs. than that of boiling, firſt an 
acid, and afterwards an alkali, upon the pulverized. ſtone, and repeating theſe pro- 
ceſſes alternately until the whole was diſſolved. The tungſten is not altered by the 
action of boiling water. Two parts of concentrated vitriolic acid being diftilled 
from one part of finely powdered tungſten, the acid came over unchanged, and the 
reſiduum, which was of a bluiſh: colour, afforded ſome ſelenite by boiling in diftilled 
water. Three parts of nitrous acid being poured on one part of finely powdered 
tungſten produced no efferveſcence; but, upon the mixture being put into ſtrong 
digeſtion, the powder ſoon aſſumed a lemon colour. The acid was then decanted off, 
and the yellow powder, after edulcoration, was heated with two parts of cauſtic vola- 
tile alkali, which ſoon deſtroyed the yellow colour of the powder, and rendered it 
white. This menſtruum was likewiſe decanted off, and the powder again edulco- 
rated. In this manner Scheele proceeded, by digeſting the ſame portion of tungſten, 
firſt in the nitrous acid, and then in the volatile alkali, till at length the greateſt part 
was diflolved. The remainder was little more than a thirtieth of the whole, and 
ſeemed to be filiceous.. Marine acid produces the ſame effect upon tungſten, but the 
ſtone becomes more ſtrongly. yellow. | Hg in 
All the acid ſolutions being; mixed together, afforded a ſmall-portion of iron when 
the Pruſſian alkali was added. - Volatile alkali afforded no precipitate; but, upon the 
addition of mild vegetable alkali, a mild calcareous earth fell down, which weighed 
a little more than half the weight of the tungſten. . The ſolutions made by the vola- 
tile alkali. were alſo mixed together, and nitrous acid was gradually added. A pre- 
cCipitate fell down of a white colour, which was waſhed with cold water and dried. 
This precipitate proved to be of an acid nature, having a four taſte, affording a red 
colour to tincture of litmus, and being ſoluble in near twenty parts of boiling: 
The products afforded by tungſten in this way, conſiſting of calcareous earth and 
the white acid powder, it was natural to infer that theſe were the component parts 
of the ſtone; and it remained only to confirm this operation by ſynthetically pro- 
ducing tungſten from the union of its principles. One part of the acid ſolution was. 
therefore added to fix. parts of clear lime-water, which immediately became a little» 
turbid; but as, after an interval of ſome hours, nothing had ſunk to the bottom, the 
mixture was made to boil, and immediately afforded an heavy white powder, Which 
had the ſame habitudes with the vitriolic and nitrous acids, and with the blow-pipe, 
as the tungſten itſelf, and conſequently was that ſubſtance. * Aer de mei 
Fire does not produce any perceptible change in tungſten, nor does the glaſs of- 
borax produce any ſenſible effect upon it, according to the experiments of Scheele, 
which perhaps were made in a crucible. Bergman found that it decrepitated before 
the blow- pipe, but did not melt, and was ſoluble in borax without efferveſcence, and 
almoſt without colour, except when the globule was overloaded with tungſten, in which 
caſe it becomes brown or white in cooling, and loſes its tranſparency. Microcoſmic 
ſalt forms with tungſten a glaſs of a ſea-green or pure blue colour. The green 
colour, as obſerved by Scheele, diſappears by the addition of nitre, but returns 
when the blue part of the flame is driven on the globule; a circumſtance which 
ſhews that the colour diſappears by a more perfect calcination of the metallic acid of. 
the tungſten, and is reſtored by a degree of reduction in the interior part of the 
flame, as is likewiſe obſerved with manganeſe ; ſce Man6antss. For the dry ana- 
lyſis of tungſten, one part of the ſtone, rubbed to a fine powder in a glaſs mortar, 
was mixed with four parts of alkali of tartar, and placed in the fire in an iron cru=. 
cible, The mixture, when melted, was paured: out upon an iron plate, and diſſolved 
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in twelve parts of boiling water. After ſtanding ſome hours, this lixivſum was de- 
canted off from a portion of white powder which had ſubſided to the bottom. 
Acid of nitre diſſolved a great part of this powder previouſly edulcorated. The 
undiflolved part, or tungſten which had eſcaped the action of the alkali during 
the fuſion, being again dried, mixed with four parts of alkali of tartar, and brought 
into fuſion as before, left a powder undiſſolved upon the addition of water, the whole 
of which was ſoluble in nitrous acid, excepting a very ſmall portion of a grey powder. 
In this way the component parts of the tungſten afforded an alkaline and an acid 
ſolution. To the alkaline ſolution nitrous acid was added to ſaturation, upon which 
a white powder fell down, which having the property of regencrating tungſten by the 
addition of lime, was concluded to be the acid of tungſten : and the nitrous acid 
ſolution being likewife neutralized by adding the mild vegetable alkali, afforded a 
white precipitate, which was dried, and proved to be mild calcareous earth. Hence 
it follows that the dry analyſis afforded the ſame products as that in the humid 
way. | | | | 
To the experiments of Scheele, which had likewiſe been made by Bergman, others 
were added in confirmation by this laſt chemiſt, who ſuſpected the acid to be of a 
metallic nature, for reaſons which, though they do honour to his ſagacity, need not 
be here recited, becauſe his ſuſpicions have been ſince eſtabliſhed by the more per- 
fe& analyſis of his pupils, the Meſſrs. Luyarts. Theſe gentlemen undertook to ex- 
amine the mineral called wolfram, concerning which we before poſſeſſed little more 
than conjectures. The wolfram they examined is of a browniſh black colour, 
found in ſcattered maſſes, cryſtallized into fix-fided flat priſms, terminating in four- 
ſided oblique pyramids. In its fracture it ſhines with a luftre almoſt metallic. Its 
texture is irregularly laminated, and very ſeldom ftriated. It is always opake, yields 
a dark reddiſh grey powder when ſcraped, is ſoft, and has a ſpecific gravity of 6.835. 
This wolfram was obtained from the tin mines of Zinnwald, on the frontiers of Saxony 
and Bohemia. | - 135 8255 
The blow-pipe has no other effect upon it than merely to round its angles. Mi- 
crocoſmic ſalt unites with it with efferveſcence, and forms a glaſs of a pale red in the 
exterior flame, and much darker in the interior. With borax it likewiſe efferveſces, 
and forms in the interior flame a glaſs of a greeniſh yellow, which in the exterior 
flame turns reddiſh. The wolfram, kept for an hour in a crucible ſtrongly heated, 
became ſemi-vitrified, ſpungy, of a browniſh colour, and yielded to the magnet. 
Equal parts of nitre and wolfram detonated weakly in a red hot crucible, and emitted 
nitrous vapours. The combination being afterwards mixed with water, diſſolved in 


part, and the clean ſolution afforded a white precipitate upon the addition of a few 


drops of acid. This precipitate was the ſame ſubſtance as the tungſten acid of 
Scheele obtained in the dry way. I 3-1 
Two parts of pulverized wolfram melted without difficulty with four of vege- 
table alkali ; about one third of the wolfram was not diſſolved by the alkali, and 
this third part proved to be iron and manganeſe. The reſt was diſſolved in water, 


and, upon the gradual addition of nitrous acid, afforded a white precipitate, of the 
ſame nature as the acid ſubſtance obtained, in the dry way, from tungſten by Scheele 


and Bergman. | ys 
This white ſaline ſubſtance, which thoſe chemiſts inferred to be a ſimple acid, 
was prov d by the Meſſrs. Luyarts to be a compound, conſiſting of the calx or true 


acid of wolfram combined with a portion both of the alkali and of the precipitating 


acid. Its general properties they found to be as follow : | 


With the blow-pipe it, melts alone; and, when put to calcine in a little pot or teſt, 
3 8 11 
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it emits a ſmell of nitrous acid, and turns yellow; but, on cooling, it remains white, 
inſipid, and inſoluble. This refiduum alſo melts in the blow-pipe. When either 
vitriolic, nitrous, or marine acid, is poured on this ſalt, they produce a yellow co- 
lour, and in the filtrated ſolution is found a neutral ſalt with baſe of fixed alkali 
correſponding with the acid employed. If this operation be performed with vitriolie 
acid in a retort, a portion of nitrous acid paſſes into the receiver, while the vitriohc 
acid forms vitriolated tartar. Whence it is clearly proved that the compound itſelf 
contains nitrous acid and vegetable alkali, | | a 
When regenerated tungſten was formed by adding lime-water to this white mat - 
ter, the acid and alkali were found in the ſupernatant fluid. os 
_ Meflts. Luyarts analyzed wolfram likewiſe, in the humid way, by repeated alter- 
nate ebullitions of the powder with mcrine acid, edulcoration with water, and affu- 
ſions of cauſtic volatile alkali. In this way the whole of the wolfram was at laſt 
diſſolved, except about one fiftieth part, which was partly quartz, and partly ſeemed 
to be calx of tin. The acid ſolutions being examined, were found to contain iron 
and manganeſe, equal to fomewhat more than one third of the whole; and the 
alkaline folutions, by evaporation, afforded the yellow calx of tungſten. They found 
likewiſe, by examining the precipitate of Scheele, from the volatile alkaline folution, 
by the addition of nitrous acid, that it contained volatile alkali and nitrous acid, as 
well as the yellow calx, inſtead of being a pure acid, as that chemiſt had concluded : 
for when tungſten is produced by the .addition of lime- water to this precipitate, a a 
ſmell of volatile alkali is emitted, and the ſupernatant fluid contains calcareous 
nitre. . W | 
The ſubſtance. which therefore unites with lime in forming tungſten, and with 
manganeſe and iron in wolfram, is the yellow calx or acid which the Meſſrs. De 
Luyarts obtained from the alkaline ſolution, in the dry way, by precipitation with 
nitrous acid; repeated ebullition of nitrous acid on the precipitate to deprive it of 
all alkali; and laſtly, calcination to expel the adhering nitrous acid: and, in the 
humid way, they obtained it by adding nitrous acid tothe volatile alkaline ſolution, 
and afterwards depriving the precipitate of its adhering; acid and volatile alkali, hy 
calcining it likewiſe under a muffle. This is the true acid of wolfram, if indeed it 
may be termed an acid. ; | | | 
It poſſeſſes the following properties: 1. It is entirely inſipid, and has a ſpecific 
gravity of 6.12. 2. Before the blow- pipe it continues yellow in the exterior flame, 
although it be placed on charcoal; but in the interior flame it grows black and 
ſwells, but does not melt. It may be here obſerved, that the heating by the exte- 
rior flame may be conſidered as equivalent to an operation with acceſs of air; and 
the heating by the interior flame anſwers to the heating in a cloſed veſlel, becauſe 
the ſurrounding flame prevents the acceſs of air. Upon. charcoal, therefore, the for- 
mer calcines, while the latter reduces metallic bodies. 3. With microcoſmic ſalt it 
unites with efferveſcence, and forms in the interior flame a tranſparent glaſs of a blue 
colour, more or leſs intenſe according to the proportion, but without any mixture 
of red. In the exterior flame the colour vaniſhes entirely, but returns again in the * 
interior. Theſe effects doubtleſs ariſe from the greater degree of calcination which 
the yellow matter ſuffers in the exterior flame, and of reduction in the interior flame. 
They cannot, however, be very often repeated, becauſe, as Meſſrs. De Luyarts ob- 
ſerve, the alkali of the aſhes of the charcoal combines with the glaſs, and totally de- 
ſtroys the colour, as ig proved by the addition of a ſmall particle of alkali to the 2 
0 coloured glaſs in fuſiou. 4. With borax it forms a browniſh yellow tranſparent glaſs & 
which keeps its colour in both flames. 5. This acid or yellow matter does not diflolve CY : 
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in water, but by trituration it forms an emulſion which paſſes through filters with- 
out becoming clear, and does not become entirely {> in the courſe of three months. 
6. The vitriolic, nitrous, and marine acids, have no action upon it, and do not form 
any emulſion with it by trituration. The acetous acid gives it a blue colour without 
diffolving it. 7. Cauſtic vegetable alkali completely diffolves it, both in te hamid 
and dry way; but the produce always has an exceſs of alkali. When a few drops 
of nitrous acid are added to the alkaline ſolution, a white precipitate is inftantly 
formed, which is re-diffolved by agitation as long as the alkali continues in exceſs, 
the liquor becoming more and more bitter; and when more acid is poured on than 
is neceſſary to ſaturate the excels, the precipitate which is formed is not re-diffolved. 
This white ſalt contains the yellow matter in combination with nitrous acid and ve- 
_ getable alkali, and is in fact the ſubſtance which Scheele obtained from tungſten by 
fuſion with vegetable alkali, and precipitation by nitrous acid, and diſtinguiſhed by 
the name of acid of tungſten. 8. Volatile alkali likewiſe diffolyes the yellow mat- 
ter completely, but always with an exceſs of alkali, This folution affords cryſtals by 
evaporation, loſes its alkali partly by boiling, and completely by calcination ; affords 
a white precipitate by the addition of nitrous acid, which is perfectly fimilar to the 
tungſten acid of Scheele, when obtained by the medium of volatile alkali, and is 
completely decompoſed by heat. g. And laſtly, this yellow matter may be reyived 
into a metal by a ſtrong heat with charcoal, in a covered crucible, and gains weight 
by calcination like other metallic bodies. See WoLFram. V 
The yellow colour, produced by the action of nitrous or marine acid, affords an 
eaſy teſt of the preſence of the wolfram calx or acid in minerals. 5 
- ACIDS, VEGETABLE. See VEGETABLE KI NDW. | - 
ACID, VITRIOEIC, er Or or VITRIOL of Commerce. When ſulphur 
is heated in an open veſſel, it melts, and ſoon afterwards emits a bluiſh flame, viſi- 
ble in the dark, but which, in open day light, has the appearance of a white fume.. 
This flame has a ſuffocating ſmell, and has ſo little heat that it will not ſet fire to flax, 
and may even be ſuffered to play againſt the palm of the hand without any conſide- 
rable inconvenience. In this way the ſulphur may be entirely conſumed. If the 
heat be ſtill augmented; the ſulphur boils, and ſuddenly burſts into a much more 
Fs. luminous flame, the ſame ſuffocating vapour ſtil] continuing to be emitted. i 
4 The ſuffocating vapour of ſulphur is imbibed by water, with which it forms the 
. | fluid called volatile vitriolic acid. If this fluid be expoſed for a time to the air, it 
| loſes the ſulphureous ſmell it had at firft, and the acid becomes more fixed. It is 
| then the fluid which was formerly called the ſpirit of vitriol. Much of the water 
1 may be driven off by heat, and the denſe acid which remains is the vitriolic acid, 
Si commonly called oil of vitriol ; a name which was probably given to it from the 
little noiſe it makes when poured out, and the unctuous feel it has when rubbed be- 
: tween the fingers, produced by its corroding and deſtroying the ſkin, with which it 
"E forms a ſoapy compound. | | eee e 
1313 The ſtone or mineral called martial - pyrites, which conſiſts for the moſt part of 
=_ ſulphur and iron, is found to be converted into the ſalt called vitriol of iron, by 
= * expoſure to air and moiſture. In this natural proceſs the pyrites breaks and falls in 
pieces; and if the change takes place rapidly, a conſiderable increafe of temperature 
follows, which is ſometimes ſufficient to ſet the maſs on fire. By conducting this 
operation in an accurate way, it is found that vital air is abſorbed. The vitriol is 
obtained by ſolution in water, and ſubſequent evaporation zÞy which the cryſtals of 
"* 4 hc ſak are ſeparated from the earthy impurities which were not ſuſpended in the 
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The vitriolic acid was formerly obtained in this country by diflillation from vi- 
triol of iron, as it ſtill is in many parts abroad. The common green vitriol is made 
uſe of for this purpoſe, as it is to bemetwith at a low price, and the acid is moſt eaſily to 
be extracted from it. With reſpect to the operation itſelf, the following particulars 
ſhould be attended to: Firſt, the vitriol muſt be calcined in an iron or earthen veſ- 
ſel, till it appears of a yellowiſh red colour; by this operation it will lofe half its 
weight. This is done in order to deprive it of the greateſt part of the water which 

it has attra&ed into its cryſtals during the cryſtallization, and which would otherwiſe 
in the enſuing diftillation greatly weaken the acid. As foon as the calcination: is 
finiſhed, the vitriol is to be put immediately, whilexit is warm, into a coated earthen 
retort, which is to be filled two thirds with it, ſo that the ingredients may have ſuffi- 
cient room upon being diſtended by the heat, and thus the burſting of the retort be 
prevented. It will be moſt adviſable to have the retort immediately encloſed in 
brick- work in a reverberatory furnace, and to ſtop up the neck of it till the diſtillation 
begins, in order to prevent the materials from attracting freſh humidity from the air. 
At the beginning of the diſtillation the retort muſt. be opened, and a moderate fire is 
to be applied to it, in order to expel from the vitriol all that part of the phlegm which 
does not taſte ſtrongly of the acid, and which may be received in an open veſſel 
placed under the retort. But as ſoon as there appear any acid drops, a receiver is 
to be added, into which has been previouſly poured a quantity of the acidulous fluid 
which has come over, in the proportion of half a pound of it to twelve pounds of the 
calcined vitriol, when the receiver is to be ſecured with a proper luting. The fire is 
now to be raiſed by little and little to the moſt. intenſe degree of heat, and. the re- 
ceiver carefully covered with wet cloths, and (in winter time) with ſnow or ice, as 
the acid riſes in the form of a thick white vapour, which towards the end of the ope- 
ration becomes hot, and heats the receiver to a great degree. The fire muſt be con- 
tinued at this high pitch for ſeveral days, till no vapour iflues from the retort, 
nor any drops are ſeen trickling down its ſides. In the caſe of a great quantity of 
vitriol being diſtilled, M. Bernhard has obſerved it to continue emitting vapours in 
this manner for the ſpace of ten days. When the veſſels are quite cold, the receiver 
muft be opened carefully, ſo that none of the luting may fall into it. After which 
the fluid contained in it is to be poured into a bottle, and the air carefully excluded. 
The fluid that is thus obtained, is the ordinary oil of vitriol, of which Bernhard got 
ſixty- four pounds from ſix hundred weight of vitriol; and on the other hand, when 
no water had been previouſly poured into the receiver, fifty-two pounds only of a 
dry concrete acid. | ; if F | wy 
The vitriolic acid made in theſe kingdoms is produced by the combuſtion of 
ſulphur. There are three conditions requiſite in this operation. Vital air muſt be 
preſent, to maintain the combuſtion ; the veſſel muſt be cloſe, to prevent the eſcape 
of the volatile matter which riſes; and water muſt be preſent to imbibe it. For theſe 
purpoſes, a mixture of eight parts of ſulphur with one of nitre is placed in a proper 
veſſel, encloſed within a chamber of confiderable ſize, lined on all ſides with lead, and 
"covered at bottom with a ſhallow ſtratum of water. The mixture being ſet on fire, 
and ſhut up, will burn for a conſiderable time, by virtue of the ſupply of viral 
air which nitre gives out when heated; and the water imbibing the fulphureous va- 
pours, becomes gradually more and more acid, after repeated combuſtions, and the 
acid is afterwards concentrated by diſtillation. 7 36 SHONE ci 135 

The vitriolic acid is conſiderably denſer than any other acid or tranſparent fluid, 
and in general its affinities are ſtronger. It ſtrongly attracts water, which it takes - 
from the atmoſphere very rapidly, and on large quantities, if ſuffered to remain in an 
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open veſſel. If it be mixed with water it produces an inſtantaneous heat equal to 
that of ebullition. 
Pure vitriolic acid is colourleſs, and emits no fumes. When it is heated it becomes 
more and more concentrated by the loſs of a portion of water, which rifes before the 
acid itſelf. No permanently elaſtic fluid or air is obtained from the vitriolic acid by 
mere heat in the common method, but the addition of any combuſtible ſubſtance 
cauſes it to become of a dark or brown colour, more eſpecially if the ſubſtance be 
either an animal or vegetable product; at the ſame time that vitriolic acid air is 
emitted, which is of the fame nature as the fumes of burning ſulphur. For the pro- 1 
duction of this air, it is neceflagy that but a ſmall quantity of oil, or any other 1 
very combuſtible ſubſtance, ſhould be added at a time; becaufe otherwiſe the acid 
would be thrown out of the veſſel by the violence of the ebullition. The moſt ele- = 
gant method of procuring vitriolic air conſiſts in boiling a ſmall quantity of mercury = 
in the concentrated acid. Several of the other metals produce the ſame effect. With 
iron the greateſt part of the elaſtic product conſiſts of vitriolic air, and the reft, which 
is about one fifth, is inflammable. This laſt product is lefs in quantity, the more 
concentrated the acid. Zinc affords vitriolic air, together with a quantity of inflam- 
mable air, amounting to near two thirds of the product. The whole produce with 
copper is vitriolic acid air. Silver likewiſe affords this elaſtic product alone. Lead 
yields but a fmall quantity of vitriolic air, which has nothing inflammable in it. 
Neither gold nor platina afforded any air; the acid acting upon neither of them. 
The gold however rendered the acid of a yellowiſh colour, probably in conſequence 
of a minute quantity of impurity *. DR 
Vitriolic acid air is imbibed by water, in the quantity of about ninety times the 
bulk of the water; and it is remarkable that it is not expelled by freezing, like all 
other kinds of air. The ice of this water finks to the bottom, a des for 
which Dr. Prieſtley does not offer to account, but which ſeems to explain in ſome 
meaſure the difficulty attending the expanſion of common water by freezing, though 
the general operation of cold diminiſhes the bulks of. bodies: for it. ſeems rea- 
ſonable to infer, that the ice of water would in all other cafes, as well as the preſent, . 
be heavier than water in the fluid ſtate, if it were not for its acriat-contents, which . 
aſſume the elaſtic form. | | 
Vitriolic acid air is perfectly tranſparent, and, when confined by quickſilver, its 
dimenſions are not liable to any variation, excepting by heat and cold, juſt like com-- 
mon air, provided there be no moiſture in the receiving veſſel, or in the mercury. It 
_ inſtantly extinguiſhes flame, and deſtroys animal life. According to Mr. Kirwan's 
experiments, it is more than twice as heavy as atmoſpheric air, being the heavieſt of 
all the claſtie fluids. From this cauſe it extinguiſhes a candle for many times ſuc- 
ceſſively, by dipping the fame into an open jar in which it has ſtood a full hour with. 
its mouth expoſed to the common air. Cold, or a diminution of. temperature, does 
not occafion any greater diminution of its bulk than common air is ſubject to in the 
ame circumſtances. n 
When vitriolic acid air is mixed with alkaline air, a beautiful white cloud is formed 
by their combination, while both airs gradually aſſume the ſolid ſtate, fo that the 
mercury riſes almoſt to the top of the veſſel. The white cloud muſt of courſe con- 
fiſt of the ſalt called vitriolic ammoniac. If the acid air be poured to the alkaline 
air, the cloud is formed at the bottom, and gradually riſes to the top; but if the 
alkaline air be poured in laſt of the two, the cloud immediately riſes to the top. 


# Priefiley on Air, 1790, its 304. 
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in which it is confined is covered with a blackiſh ſubſtance, the air itſelf On. 
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"Theſe conſequences naturally reſult from the alkaline air being the lighteſt of the 


two. 5 i 
There was frequently an appearance of ſulphur produced upon the mixture of 


alkaline air with vitriolic acid air; for the inſide of the tube would be covered with 


a perfectly yellow matter: but this colour goes off in time, and nothing but a white 
ſaline ſubſtance remains. No remarkable appearance is produced upon the mixture 
of vitriolic acid air with other airs; but common air is injured by ſtanding in con- 
tact with this elaſtic fluid. It is moſt probable that the vitriolic acid air became 
converted into common vitriolic acid by attracting vital air from the air of the at- 
moſphere, which muſt conſequently have been left in a leſs reſpirable ſtate than 
before. : | 

This acid air was not found by Dr. Prieſtley to be capable of diſlodging the 
[nitrous or marine acids from any of their baſes which he tried; a circumftance 
doubtleſs depending on the phlogiſtication or want of vital air neceſſary to convert 
it into vitriolic acid. Oils imbibe this air pretty rapidly, in proportion to their te- 


nuity, though they cannot be made to imbibe ſo much of it as water can. 


Equal quantities of whale. oil, olive oil, and oil of turpentine, being fully impreg- 
nated with this aerial fluid, the olive oil was rendered quite colourleſs and the 
whale oil became reddiſh, after having imbibed fix or eight times their bulk of air. 
In this manner they continued in glaſs jars confined by quickſilver about a month, 
when the oil of turpentine was become of a beautiful amber colour, the olive oil 
darker, and the whale oil darker ſtill. Their tenacity was not apparently increaſed, - 
but their ſmell was extremely pungent by the eſcape of the acid air. 

Vitriolic ether imbibes this acid air, almoſt as readily as water does; but its pro- 
perties do not appear to be changed. Phoſphorus gave no light in this air ; but the 
upper ſurface of it turned black, and the ſurface of the quickſilver upon which it la 
had a deep yellow or blackiſh kind of ſcum upon it, as if it had been in part diſ- 
ſolved by the acid. Liver of ſulphur flowly abſorbed a quantity of vitriolic acid 
air, without ſuffering any perceptible change in its properties. Very dry charcoal 
abſorbed a quantity of vitriolic acid air, without producing any remarkable effect 
either in the remaining air or upon the charcoal, excepting that the latter had ac- 
quired a pungent ſmell. Vitriolic acid air 1 camphor pretty well, and re- 
duced it to a tranſparent liquor. Water being admitted to it, the camphor re · aſſumed 
its natural ſolid form, but ſeemed to have acquired acidity of taſte. 

When the electric ſpark is taken in this acid air, the inſide of the glaſs tube 


niſhed. In this experiment, the electric exploſion is much more effectual than the 
ſame quantity of electricity in ſparks. The black matter ſeems to be produced by a 
portion of the mercury which confines the vitriolic acid air, and is partly diſtributed 
through it, or diſſolved in it. It is probable that part of the vitriolic acid com- 
bines with the mercury, and 1s precipitated with it in the form of globules of ſuch 
extreme minuteneſs as to appear black. In what manner the ele&ric ſhock ope- 
rates, whether by entering into the combination, or by altering the ſpecific heat of 
the compound, or ſimply by the concuſſion which may throw the particles ſaddenly 
within the ſphere of attraction, cannot be well explained for want of a ſufficient 
number of facts. FIY | Ae 

Though the vitriolic acid does not emit any elaſtic fluid by the uſual proceſs of 
boiling in an open veſſel, yet it appears to ſuffer ſome change in its component parts 


* Prieſtley on Air, 1790, it 323. 
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when heated in a glaſs tube hermetically ſealed and nearly exhauſted. After the 
acid had been thus made to boil for ſome time, a denſe white vapour appeared in quick 
motion at a diſtance above the acid; and though, on withdrawing the fire, that va- 
pour diſappeared, it inſtantly re- appeared on renewing the heat. When the tube 
was cool, it was opened under water, and a quantity of air ruſhed out, though the 
acid had been thus made to boil violently while it was cloſing, ſo that there could not 
have been much common air in the tube. This air was — to be rather better 
in point of reſpirability than common air; but Dr. Prieſtley does not appear to 
have examined its properties in other reſpects. | | 
A quantity of denſe vitriolic acid being boiled in a glaſs retort, and the vapour 
paſſed through a red hot earthen tube glazed inſide and out, and filled with pieces 
of broken tubes, the liquor that diſtilled over was found to be the ſame thing with 
water impregnated with vitriolic acid air. The oil of vitriol uſed in this proceſs 
was 714 grains, and the liquor collected was 1 54 grains. At another time, when 
762 grains of oil of vitriol, of the ſpecific gravity of 1856, was uſed, the quantity of 
volatile acid was 462 grains, of the ſpecific gravity of 1340. In theſe proceſſes. a 
large quantity of dephlogiſticated air was afforded of the pureſt kind, the quantity 
in the laſt experiment being 130 ounce meaſures TO Tre 
Intheſeexperiments the vitriolic acid appears to have been decompoſed, and converted 
into volatile vitriolic acid and dephlogiſticated air, which is generally admitted to. 
be the principle of acidity. As ſulphur is converted into vitriolic air by combuſtion, 
which vitriohc air produces the volatile or ſulphureous acid by combination with 
water, and this likewiſe becomes converted into common vitriolic acid by expo- 
ſure to the air, from which it doubtleſs attracts the vital part, as we have already 
obſerved to happen when vitriolic and common air are confined together; ſo, by a 
contrary gradation, it appears that the denſe vitriolic acid being ignited by the con- 
tact of red hot earthen tubes, loſes a part of its vital air, and becomes converted into 
volatile vitrielic acid, from which the vitriolic air may be expelled by heat, and in 
which the preſence of ſulphur may be exhibited when combined with alkaline air. 
It appears therefore that vitriolic air has the ſame relation to vitriolic acid, as ni- 
trous air has to the acid of nitre. Both are capable of ſuſtaining ignition without 
being decompoſed, and are therefore ſeparable by that proceſs from the larger portion 
of vital air which they are capable of ſaturating at a lower temperature. Thus ful- 
ꝓhur, ignited or burned, in contact with vital air attrafts no more than. produces the 
— called vitriolic acid air, which afterwards, at a lower temperature, when 
united with water, becomes vitriolic acid, by attracting a larger portion of vital air 
from the atmoſphere: and, on the contrary, vitriolic acid being ignited emits the 
redundancy of vital air, and becomes converted into vitriolic acid air. | f 
It muſt be admitted, however, that we are far from clearly underſtanding the theory 
of proceſſes of this nature, in which combinations and decompoſitions are apparently 
effected by mere heat. It is probable that, in many caſes, we do not ſee the whole 
of the facts; it is certain that our imperfe& acquaintance with the conſtituent parts 
of ſuch apparently ſimple principles as ſulphur and vital air muſt greatly diminiſh the 
accuracy of our inferences ; and to this we may add that, in the various methods of 
changing the temperature of bodies in the ſolid, fluid, or elaſtic forms, there may be, 
and really do exiſt, differences, eſpecially in the higher temperatures, which we either 
overlook, or cannot eſtimate with ſufficient facility and exactneſs to infer all the 
conſequences they may produce. It ſeems to ariſe from difficulties of this kind that 


* Prieſtley, in Philoſ. Tranſ. vol. Ixxix- page 290. 
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we cannot reconcile the following decompoſition of vitriolic acid air, when long heated 
with water in perfectly cloſed veſſels, with its permanency in the foregoing e- 
riments. | 
Dr. Prieſtley expoſed water, impregnated with vitriolic air, encloſed in glaſs tubes 
| hermetically ſealed, to a ſand heat for many weeks. In three weeks the water had 
depoſited a quantity of black powder, and a bit of matter exactly reſembling ſul- 
phur. The proceſs being continued for ſeveral months, cryſtals of ſulphur were 
formed in the glaſs, which were tried by burning. Near half the common air in the 
tube, above the liquor, had diſappeared, and the remainder was perfectly noxious. - 
Dr. Prieſtley thinks that the volatile acid, in this expanded and confined ſtate, 
uniting with the dephlogiſticated air in the tube, firſt formed vitriolie aeid; and that 
this acid uniting with the phlogiſton formed the ſulphur. _ | 
I be vitriolic acid forms peculiar and well-known compounds with earths, alkalis, 
and metals. Siliceous earth does not appear to be affected by it. With argillaceous 
earth it forms alum. This ſalt has an auſtere or aſtringent taſte; is ſoluble in about 
15 times its weight of water at the temperature of 6e, and in a much leſs quantity 
at higher temperatures, from which it is ſeparated in permanent or ſlightly effloreſcent 
als. It is fuſible in a moderate heat, and froths up till its water of cryſtalliza- 
tion is diſſipated; at which period it has the form of a white friable ſubſtance called 
calcined alum, which retains the greateſt part of its acid when not too much heated, 
and may be again reſtored to its original form by again adding the water of cryſials-- 
lization it had loſt by the heat. : A F 
The acid in alum is not ſaturated. If a ſolution of alum be boiled upon clay, a 
_ conſiderable portion of the latter will unite with the falt, and form a combination 
which is much leſs ſoluble than the alum itſelf, : | 
With calcareous earth, the vitriolic acid forms gypſum or plaiſter of Paris. This 
faline ſubſtance is plentifully found in nature, and is known by different names, ac- 
cording to its texture and external appearance. See GypsUuM., It is ſoluble in 
about five hundred times its weight of water at the temperature of 60?, and has for 
that reaſon been clafſed among earths. 25 5 << 
With ponderous earth it forms the ponderous ſpar or marmor metallicum. With 
magneſia it forms Epſom ſalt, which is ſoluble in its own weight of water at the 
temperature of 600, cryſtallizes by evaporation, and effloreſces by expoſure to a dry 
alr. | 5 : | 
The vitriolic acid in combination with vegetable alkali forms the ſalt uſually 
known by the name of vitriolated tartar. This requires fixteen times its weight. of 
water to diſſolve it, and forms permanent hard cryſtals by evaporation. hy 
Mineral alkali combined with this acid forms Glauber's ſalt, which requires only 
three times its weight of water to diffolve it at a mean temperature. It is much 
more ſoluble in hot than in cold water, and may therefore be ſeparated from the hor 
ſaturated ſolution either by cooling or evaporation. Its cryſtals are uſually large 
and well formed ; but they loſe their water of cryſtallization, which amounts to near 
eue agg weight, by expoſure to the air, and fall into an effloreſcence or white 
powder. : | | hl: et oy 
Vitriolic acid with volatile alkali forms vitriolic ammoniac. Twice its weight of 
cold, or an equal weight of hot water, is ſufficient to diſſolve it; and conſequently it 
is ſeparable either by cooling or by evaporation. Its cryſtals are permanent, or flightly 
diſpoſed to attract moiſture and deliqueſce. Chemiſts differ with reſpect to its vo- 
latility; but it is probable that it cannot ſuſtain any moderate heat without deco n- 
poſition, eitEer of its acid or alkali. | f 4 
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The vitriolic acid acts upon and diſſolves many of the metals, and forms combi- 

nations deſcribed under the reſpective titles of thoſe metals. - 

In the diſtillation of the metallic and earthy ſalts, the laſt portions of this acid are 
decompoſed by the heat like the nitrous; a product of vitriolic air and vital air 
being afforded, and in ſome caſes actual ſulphur. Decompoſition or phlogiſtication 
of this acid likewiſe takes place when it is treated with combuſtible bodies. We 

have already ſeen, that in this combination there is an eſcape of vitriolic air or phlo- 
giſticated acid, doubtleſs attended with the addition of a portion of vital air to the 
combuſtible. In the dry way, when vitriolic ſalts are heated with charcoal, the 
eſcape of vitriolic air is much more ſpeedy, abundant, and eaſy, becauſe the attrac- 
tion of the inflammable ſubſtance for the vital air of the acid greatly facilitates the 
diſengagement of the vitriolic air, which conſiſts of another portion of acid united 
with ſulphur. And in this proceſs, if ſulphur conſiſt, as ſtated by the theory of Stahl, 
of phlogiſton and the acid of vitriol, the. combuſtible body muſt have emitted phlo- 
giſton while it imbibed the vital air. | | | | 

It is ſeen, therefore, that the vitriolic acid, originally produced by the combuſtion of 

. ſulphur, is again reduced to that ſubſtance by the action or effect of ſome other more 
| combuſtible body, which may deprive it of vital air, and perhaps add the principle 
AY of inflammability, if ſuch a common principle be admitted to exiſt. The modern 
| - diſcoveries on elaſtic fluids have exhibited a great variety of facts, which clearly in- 
dicate this leading circumſtance of the acidification and reduction of this ſubſtance. 
In the earlier times of chemiſtry, this was with juſtice thought a diſcovery of the firſt 

magnitude, though effected in a leſs direct method. The greateſt difficulty in the 
attempt naturally conſiſted in the volatile nature of the vitriolic acid, which being 
rendered {till more ſo by the addition of any combuſtible body, would of courſe elude 
the endeavour to ſubject it to any conſiderable degree of heat; and the means of 
examining the volatile products were not then known. It was in all probability the 
former circumſtance which led the great Stahl, the founder of the phlogiſtic theory, 
to direct his attention to the vitriolic combinations in which the acid is more fixed 
by its adheſion to a baſe. Vitriolated tartar, or fixed alkali, was the ſalt he choſe. 

This conſiſts of the vitriolic acid combined with fixed alkali ; and ſtill more to pre- 
vent the acid from riſing when phlogiſticated or changed by a combuſtible body, 
he added an equal weight of fixed alkali to the ſalt. This mixture he fuſed in a 
crucible, with half a part of powdered charcoal, and, after well ſtirring the whole 
| together, and expoſing it to a ſtrong heat of ſhort continuance, he poured it out all 
| ſparkling upon a greaſed ſtone. The compound was ſoluble in water, and proved 
a6:cookll in a great meaſure of liver of ſulphur, or the combination of ſulphur and 
an alkali, contaminated indeed by a portion of charcoal held in ſolution. This liver 
| of ſulphur was accordingly diffolved in water, and by the addition of an acid the 

ſulphur was ſeparated from the alkali and fell down. 


In theſe experiments it is evident that the charcoal converted the vitriolic acid = 

| into Tulphur, or volatile vitriolic acid, which was detained by the redundant alkali, 1 
| and that the acid, laſt added in the, watery ſolution, j cauſed a ſeparation of the MM 
| ſulphur, by ſeizing the alkali in conſequence of its ſtronger affinity. ö = 
The electric ſpark, paſſed between two ſurfaces of vitriolic acid confined in a glaſs = 

tube, decompoſes the acid. Vital air eſcapes, and the acid is rendered ſulphureous x 

or phlogiſticated. | | = 


The ſulphureous or volatile vitriolic acid forms combinations with earths, alkalis, 
and metals; but its attraction to theſe baſes is exceedingly weak. Expoſure to air 
for a length of time changes theſe ſalts into common vitriolic ſalts, doubtleſs in the 
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ſame manner as it converts ſul phureous acid into common vitriolic acid; that is to- 
ſay, by affording vital air, and perhaps by receiving phlogiſton, as it may be diſ- 
fipated. | 
f or farther particulars - reſpecting this acid, ſee Sul pnux; Alx, HEPATIC; AIR, - 
DEPHLOGISTECATED; and the ſeveral metals. | | | 

ADAMANT. See DiAMox o. a | 

ADAMANTINE SPAR: This ſtöne, which comes to us from the peninſula 
of hither India, and alſo from China, has not engaged the attention of the chemical 
world till within a few years paſt. It is remarkable for its extreme hardneſs, which 
approaches to that of the diamond; and by virtue of which property it is uſed for 
poliſhing gems. MOL, . | 5 Ty | 

Two varieties of this ſtone are known in Europe The firſt” comes from China. 
It is cryſtallized, in ſix · ſided priſms, without pyramids, whoſe length varies from half 
an inch to an inch, and thickneſs is about three quarters of an inch. Its colour is 
grey of different ſhades. The larger pieces are opake ; but thin pieces and the 
edges of the priſms are tranſparent. Its fracture is brilliant, and its texture ſpathoſe, 

which cauſes its ſarface to appear lightly ſtriated. Its cryſtals are covered with a 
very fine and ſtrongly adherent cruſt of plates of ſilvery miea mixed with particles 
of red felt-fpar. A yellow ſuperficial covering of martial vitriol was obſerved upon 
one ſpecimen. 3 = 

This ſtone is ſo hard that it-not only cuts glaſs as eafily as a diamond, but likewiſe - 
marks rock cryſtal and ſeveral other hard ſtones. Its ſpecific gravity is 3710. 

Small cryſtalline grains of magnetical ferruginous calx are occaſionally found in 
the adamantine ſpar of China, which may be ſeparated by the magnet when the ſtone - 
is pulverized. | 

The ſecond variety, which comes from India, is called Corundim by the inha- 
bitants of Bombay. It differs from the former by a white colour, a texture more 
evidently ſpathoſe, and laſtly, becauſe the grains of magnetical iron are ſmaller than 
in the former ſpecimens, and are not interſperſed through its ſubſtance, bur only at 
its ſurface. | 

The chemical properties of this ſtone are very fingular. It obſtinately reſiſts de- 
compoſition by any of the known methods. Mr. Klaproth ſubmitted 300 grains of 
adamantine ſpar to fuſion with 1 5 parts of mineral alkali, ina filver crucible, for twelve 


ſucceſſive times, continuing each time for five hours as ſtrong an heat as the veſſel l 
could ſupport. After each fuſion, he ſoftened the maſs with boiling diſtilled water, 23 
filtered it, and precipitated by acids the ſmall portion of earth the alkali had diſ- : 


ſolved ; and laſtly, he digeſted for ſeveral times, alternately, in concentrated and boil- 
ing acids, the. portion which. had not been decompoſed. 1 Erny OE 

In this long and painful method of treating the adamantine ſpar alternately with 
mineral alkali and concentrated acids he ſucceeded at length in decompoſing it. 
This operation employed all his opportunities of leiſure for more than three months, 
when he found the ſtone (excluſive of the magnetical calx of iron, which, without 


- | being one of the conſtituent parts of the ſpar, forms one fifth of its weight) to confiſlt | 
= | of clay two parts, united with one part of a peculiar earth whoſe nature is not yet = 
= | determined *. : 0 - | 

E | This earth is not ſiliceous, becauſe, though inſoluble in acids, it does not combine 

- with fixed alkalis by fufion. FG 


M. Morveau poſſeſſes two ſpecimens of the adamantine ſpar found in France +.- 


+ Klaproth in the Berlin Mem, for 1788, quoted in the Annales de Chemie, vol. l. + Ibid./ 
h |  ADOPTER: 
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ADOPTER. A veſſel with two necks placed between a retort and à receiver, 
and ſerving to. increaſe the length of the neck of the former. See AfA 
RATUS. N 5 
AFFINIT Y, CHEMICAL. See ATTRACTION, ELECTIVE. 

AGARIC is a fungus growing on the trunk of the common larch tree, from 
which turpentine is extracted. Three fourths of its weight is a refinous ſubſtance, 
and the reſt a ſlimy mucilaginous earthy matter, ſo tenacious as ſcarcely by any 
method to be diſſolved in water. f 5 7 

AGATE. The oriental agate is almoſt tranſparent, and of a vitreous appearance. 
The occidental is of various colours, and often veined with quartz or . jaſper. It is 
moſtly found in ſmall pieces covered with a cruſt, and often running in veins through 
rocks like flint and petroſilex, from which it does not ſeem to differ greatly. When 


agates contain arboriſations they are called mocha ſtone. Theſe are conſiderably 


valued when the internal figure nearly reſembles ſome animal er plant. 
AGGREGATE. When bodies of the ſame kind are united, the only: conſe- 


- quence is, that one larger body is produced. In this caſe, the united maſs is called 
an aggregate, and does not differ in its chemical properties from the bodies from 


which it was originally made. Elementary writers call the ſmalleſt parts into which 
an aggregate can be divided without deſtroying its chemical properties, integrant 
parts. Thus the integrant parts of common ſalt are the ſmalleſt parts which can be 
conceived to remain without change; and beyond. theſe, any farther ſubdiviſion can- 
not be made without developing the component parts, namely, the alkali and the acid. 
AlR is the generic name for ſuch inviſible and exceedingly rare fluids as poſſeſs 


a very high degree of elaſticity, and are not condenſable into the liquid ſtate by any 


degree of cold hitherto produced. This laſt circumſtance is the only diſtinctive 
criterion between air and vapour; for vapor is condenſable by cold. The air of 
the atmoſphere was formerly thought-to conſiſt of one uniform fluid excluſively poſ- 
ſeſſing the permanently elaſtic ſtate ; and in the few inſtances wherein the earlier 
chemiſts-took notice of the elaſtic products of their operations, theſe products were 
uſually ſuppoſed to conſiſt of atmoſpheric air. Modern philoſophers, among whom 
Dr. Prieſtley occupies the higheft place, infomuch that he may with juſtice be ſtyled 
the, father of this branch of natural philoſophy, have diſcovered a conſiderable 
number of acrial-fluids. Theſe. conſiſt of, 1. Alkaline air. 2. Common or atmo- 


ſpheric air. 3. Dephlogiſticated or vital air. 4. Dephlogiſticated nitrous air. 
5. Fixed air. 6. Fluor acid air. 7. Hepatic air. 8. Inflammable air. 


9. Marine acid air. 10. Nitrous air. 11. Phlogiſticated air. 12. Phoſphoric air. 

13. Vatriolic air. | bets 5 | 
AIR, ALKALINE. If the concrete volatile alkali, or common ſal volatile of 

the ſhops, be heated, it aſſumes the elaſtic ſtate, but conſiſts either totally, or for the 


moſt part, of vapour, and not air. This vapour, or the ſalt itſelf, is a combination 


of pure volatile alkali and fixed air, and is quickly condenſed in the ſolid form as 
"4. — If che-ſame concrete ſalt be heated, either in ſolution with water, or with 
the addition of a ſmall quantity of that fluid, the ſame diſpoſition to ſublime is ex- 
hibited, but .the water detains the alkali, while the fixed air eſcapes, contaminated 
indeed with alkali, which riſes afterwards. But when the cauſtic volatile alkali, 
which conſiſts of the pure alkali itſelf diſſolved in water, is heated, the alkali riſes to- 
gether with a much leſs quantity of water than is ſufficient to hold it in ſolution in 
the denſe fluid ſtate. Part of this water impregnated with alkali is condenſed in a 


ſmall veſſel interpoſed between the retort in which the cauſtic alkali is heated, and 
the mercurial apparatus over which. the air is received. See APPARATUS, The 
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reſt of the alkali paſſes forward in the permanently elaſtic ſtate into an inverted jar 
over mercury. | | xt SW 
As the procuring of alkaline air by heating the cauſtic volatile alkali is attended 
with all the expence of originally manufacturing the alkali from ſal ammoniac, it 
ſoon occurred to the diſcoverer, Dr. Prieſtley, that this air might be more cheaply 
obtained by the original proceſs with the ſal ammoniac itſelf, This laſt ſalt conſiſts of 
volatile alkali in combination with marine acid, and the method of diſengaging the 
volatile alkali together with water only conſiſted formerly in diſtilling a mixture 
of ſal ammoniac with three fourths of flaked lime. It will be ſeen that this mix- 
ture did not afford a fufficient quantity of water in the firſt ſtage, or indeed in any 
ſtage of the operation, to condenſe the whole of the alkali which was diſengaged : 
for Dr. Prieſtley found that the greateſt part of the product is in the permanently- 
elaſtic ſtate, and conſequently was loſt in the common operation. | 
The heat of a candle expels a prodigious quantity of alkaline air from this mix- 
ture; at the ſame time that the lime unites with the marine acid. It is neceſſary 
that alkaline air ſhould be received over mercury, becauſe it is readily abſorbed by 
water, with which it forms the fluid called cauſtic volatile alkali, or commonly ſpirit 
of ſa] ammoniac with lime. Dr, Prieſtley found, by a rough trial, that ten parts by 
weight of water abſorbed four of alkaline air, reckoning the ounce meaſure to weigh 
ſomething more than half a grain, andthe bulk of the water was increaſed by the addi- 
tion of one fifth of its original magnitude. The abſorption of alkaline air by water 
does not ſeem to conſiſt of the whole of the fluid indiſcriminately, for after the water 
ceaſes to imbibe alkaline air which has ſtood for a conſiderable time upon it, it will 
imbibe other alkaline air newly produced. The pureſt and ſtrongeſt fluid volatile 
alkali is obtained by ſaturating water with this air; for which purpoſe the appara- 
tus of Woulte 1s peculiarly advantageous. 7 17 A: 251965- 
Cauſtic fixed alkali affords no elaſtic fluid by heat, the vapour expelled from it 
being nothing but water. Es on r 4:24 oat exon 
When a mixture of alkaline and marine acid air is made over mercury, a beau- 
tiful white cloud is formed, and a quantity of the elaſtic fluid diſappears; at the ſame 
time that a ſolid white ſalt is formed by the ſubſidence of the cloud, which was. 
found to be common ſal ammoniac, or the marine acid united to the volatile alkali. 
The ſmell and the permanency of this white ſalt differs according to the redundance 
of either of the airs in its compoſition. The common ſal ammoniac is obtained 
when both are in due quantity; but, if either prevail, the compound is much more 
diſpoſed to evaporate, es | 
Nitrous air admitted to alkaline air likewiſe occaſioned a whitiſh cloud, and part 
of the air was abſorbed : but it preſently grew clear again, leaving only a little dim- 
neſs on the ſides of the veſſel. It is probable that the alkaline air united with ſome 
nitrous Vapour or acid which might be preſent in the mixture ; for, when water was 
admitted, the alkaline air was abſorbed, and the nitrous air remained in poſſeſſion of 
its peculiar properties. 5 | 
Fixed air admitted to alkaline air formed oblong and flender cryſtals, which 
croſſed one another, and covered the ſides of the veſſel in the form of net work. 
Theſe muſt have conſiſted of the common or concrete volatile alkali, though per- 
haps with a redundancy of either principle according to its abundance in the 
mixture, | | 
_ Inflammable air exhibited no particular appearance when mixed with alkaline air. 
Water, as in the former experiment, abſorbed the alkaline air, and left the inflam - 
mable air as it was before. It was remarkable, however, that the water which was 
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admitted to them became whitiſh, and that this white cloud ſettled in the form of a 
white powder to the bottom of the veſſel, Dr. Prieſtley does not appear to have ex- 
amined its properties, perhaps becauſe its quantity was too ſmall. f 
Common air and alkaline air ſtanding together for ſeveral days, and afterwards 
ſeparated by the addition of water, which abſorbed the latter fluid, did not appear 


to have any action upon each other, at leaſt as far as was indicated by the teſt of ni- 


trous air: for the common air was as much diminiſhed in this way of trial after the 
ration as before. | | | $47 

Phlogiſticated air, or common air which had been diminiſhed by ſtanding over a 
mixture of iron filings and ſulphur, was likewiſe unchanged by mixture with alka- 
line air: for when this laſt was abſorbed by water, the remaining phlogiſticated air 
was equally unchanged by the teſt of nitrous air. | 

Spirit of wine imbibes alkaline air as readily as water, and ſeems to be as inflam- 
mable afterwards as before. Alkaline air contracts no union with this aerial fluid ; 
but oil of turpentine and effential oil of mint abſorbed a very ſmall quantity of it, 
without however having ſuffered any perceptible change in their properties. Ether 
imbibed alkaline air pretty freely, without any change of colour or diminution of 
its inflammability. It alſo evaporated as readily as before; but Dr. Prieſtley did not 
aſcertain this laſt fact with particular attention. 

Sulphur, nitre, common ſalt, and flints, were put to alkaline air without imbrbing 
any part of it; but charcoal, ſpunge, bits of linen cloth, and other ſubſtances of the 


ſame kind, ſeem to condenſe this air upon their ſurfaces. A piece of the inſpiſſated 


juice of turnſole being made very dry and warm, abſorbed a great quantity of this 
air, by which it contracted a moſt pungent ſmell, but its colour was not changed. 
Alum undergoes a very remarkable change by the action of alkaline air. It be- 
comes opake progreſſively from the ſurface inwards, and in this ſtate perfectly reſem- 
. bles alum which has been roaſted. Dr. Prieſtley imagines that the alkaline air 
ſeizes upon the water that enters into the conftitution of crude alum, and which 
would have been expelled by heat ; but as roaſted alum likewiſe imbibes alkaline 


air, it ſeems moſt probable that this laſt ſubſtance unites with the redundant portion 


of acid which that falt contains. 

Phoſphorus gave no light in alkaline air, and made no laſting change in its di- 
menſions. It varied indeed a little, being ſometimes increaſed and ſometimes di- 
miniſhed ; but aftera day and a night it was in the ſame ſtate as at firſt, Water im- 
bibed this air juſt as if nothing had been put to it. LEED 

Copper wire was not affected by remaining ſeveral hours in alkaline air, a circum- 


ſtance probably owing to the want of vital air to calcine the metal, as it is found in 


the procefles with this metal and volatile alkali that ſuch calcination is neceffary 
in order that a mutual combination may take place. | 

Marine acid abſorbed alkaline air, and formed la little of the white ammoniacal 
ſalt, ſuch as was afforded when the marine acid air and the aerial fluid are mixed. 
A little remained unabſorbed and tranſparent, but upon the admiſſion of common 
air to it, it inſtantly became white. Vitriolic acid alfo formed a white ſalt with al- 
kaline air, and this did not riſe in white fumes. 

Alkaline air is lightly inflammable, though it extinguiſhes a candle dipped into 
it repeatedly ; but at each time the flame was conſiderably enlarged by the addition 


of another flame of a pale yellow colour, and the laſt time this light flame deſcended 
from the bottom of the veſſel to the top. Theſe ſucceffive differences in the appear- 
ance ſeem to depend upon the admixture of the common air which aſſiſted the 
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Dr. Prieſtley aſcertained that alkaline air is heavier than common inflammable 
air, by putting a quantity of the latter into a veſſel, and then adding half the quan- 
| tity of alkaline air, and to this a like quantity of marine acid air. The white cloud 
was formed as uſual, but it did not rife within the ſpace occupied by the inflammable 
air; ſo that the inflammable air had kept its place above the other without mixing 
with it. That the alkaline air 1s lighter than the acid air is ſhewn from the forma- 
tion of the cloud on their mixture; for it begins at the bottom, and gradu- 
ally reaches the top, when the acid air is laſt added; but when the acid air is put 
to the alkali, the whole becomes cloudy immediately quite to the top of the veſſel. 

Alkaline air, which, according to the general law of yaporous or elaſtic fluids, be- 
coming condenſed, produces heat when diff5lved in water, produces, on the con - 
trary, cold when it is added to ice. The ice becomes very ſpeedily fluid, and doubt- 
leſs, by its obtaining the fluid ſtate, abſorbs more heat than the condenſation of the 
air is capable of affording. _ 5 
When acid and alkaline airs are mixed over mercury, the quantities of acid air 
abſorbed are various, according to the ſeveral kinds made uſe of. Of marine acid 
air and alkaline air equal bulks diſappear by mutual combination. Two meaſures 
of alkaline air ſaturate one of vitriolic. The ſame proportion is obſerved between 
alkaline and fluor acid air. Fixed air does not remarkably differ from this laſt propor- 
tion. The red vapour of nitrous acid ſeems to require about five times its bulk 
of alkaline air to ſaturate it; but in this there is much uncertainty on ſeveral 
accounts. | | EET 

The electric ſpark or ſhock taken in alkaline air has a red colour ſimilar to that 
which it has in inflammable air; and this treatment cauſes the air to expand at length 
to about three times its former bulk, at the ſame time that it becomes no longer ab- 
ſorbable in water. Ignition of a glaſs retort containing alkaline air likewiſe rendered 
it permanent over water and inflammable; and the ſame effect was produced by heat- 
ing pieces of crucible or porcelain in alkaline air by a burning glaſs, and alſo by paſſ- 
ing the alkaline air through an ignited earthen tube. ds 


It remained to be determined in what manner this change in the alkaline air took 
place. For this purpoſe Dr. Prieſtley, whoſe experiments and diſcoveries have ſup- 
plied the whole of the preceding part of this article, heated ſeveral of the metallic 

calces in alkaline air, with a view to reduce them to the metallic ſtate, as he had be- 
fore done by the ſame proceſs with inflammable air. Maſſicot, or the calx of lead, 
was firſt tried. The lead was revived, and the reſidue of the air was the fluid called 
phlogiſticated air. Hence it ſhould ſeem, if we might ſpeak of phlogiſticated air 
and inflammable air as ſimple ſubſtances, that the alkaline air conſiſts of an intimate 
combination of both; that this union is deſtroyed by electricity, which of courſe 
muſt enlarge the bulk of the whole, becauſe diſengaged inflammable air has a much 
leſs denſity than any other aerial fluid. The quantity of lead in theſe experiments 
was always leſs than a bulk of inflammable air equal to that of the alkaline air 
would have reduced: from which circumſtance, as the alkaline air was convertible 
into an inflammable fluid of three times its original bulk, the Doctor is diſpoſed to 
think that the phlogiſticated air contains a very conſiderable portion of phlogiſton 
or inflammable matter which might elſe have reduced a larger portion of metal. 
But as the general tenor of his conduct has ever been unprejudiced by theory, he 
does not diſguiſe the facts, that the inflammable air from alkaline air may not be the 
ſame as that procured by the action of acids upon metals, and that ſome of the 
maſſicot uſed in theſe experiments was * of affording fixed air by heat. * 
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laſt ſubſtance, when expelled, would unite with ſome of the air, and precipitate it in 
the form of the concrete alkali ; and to this I would likewiſe add, that it may eaſily be 
ſuppoſed that the effe& of the calx in attracting inflammable air may be confi- 
derably leſs when an intimate combination, ſuch as the volatile alkali, is to be 
deſtroyed, than when the inflammable air is preſented alone and diſengaged, and 
conſequently that leſs of the lead would be revived in the former, than the latter 
caſe. It may be obſerved, that the concluſions are nearly the ſame, whe- 
ther we ſuppoſe the inflammable air as phlogiſton to have combined with the calx 
itſelf, or whether we ſuppoſe it to unite with the vital air of the calx, and re- 
duce it by depriving it of that ſubſtance. 5 | | 
Glaſs of antimony abſorbed part of the alkaline air when it was heated by the 
burning glaſs in that fluid, and there was an appearance of metallic globules. The 
Doctor could not obtain the ſame appearance in inflammable air. & 
When ſcales of iron were heated in alkaline air, the quantity of the latter was 
much increaſed, and became ſtrongly inflammable. No water was afforded in this 
proceſs. The iron was revived, being perfectly ſoluble in diluted vitriolic acid, 
and had loft one grain in twenty-four. In this experiment, the heat neceffary to 
revive the iron appears to have been ſufficient to decompoſe more of the alkaline air, 
than was neceflary to revive the iron. 5 
Red precipitate was heated in the ſame manner in alkaline air. The conſequence 
was, that the mercury was revived, and at the fame time a confiderable quantity of 
water was produced: the reſidual air contained a portion of vital air. In another 
experiment, the quantity of dephlogiſticated air was ſtill more conſiderable ; and in 
a third, an exploſion took place. It appears, therefore, that in theſe experiments 
the mercury was reduced by the mere heat, a thing well known to be practicable; 
that vital air was expelled from the mercurial calx, as is uſual in ſuch reductions; 
that the heat was ſufficient to convert part or the whole of the alkaline air into in- 


flammable and phlogiſticated airs ; that the vital air had remained unchanged in 


mere mixture. with the principles of the alkaline air, when the heat had been mode- 
rate ; but that in the caſe of the exploſion the heat had probably been ſuch as to 
cauſe the ignition and ſudden combination of the vital and inflammable airs ; and 
laſtly, that the water which appeared and was depoſited from the airs was' a conſe- 
quence of their combination, whether it be ſuppoſed to be really compoſed of inflam- 


mable and vital air, or only ſeparated from them when they unite to form nitrous 


acid, fixed air, or any other ſubſtance. See WATER. | | *\ 
Scheele has obſerved, that volatile alkali is decompoſed when kept a long time- 
in digeſtion with the nitrous acid and manganeſe, or when ſal ammoniac is diſtilled 
from the ſame metallic calx. He remarks likewiſe that volatile alkali is decom- 

poſed by the calx of gold, mercury, and other metals. In theſe ſeveral decom 
iitions he obtained phlogiſticated air, which he obſerves in general is afforded 
whenever the phlogiſton of volatile alkali, which he takes to be one of its compo- 
nent parts, is attracted by any other body. Bergman concludes, from his own ex- 
periments upon fulminating gold, as well as from thoſe of Scheele, that the volatile 


alkah contains phlogiſton, and that whenever this principle is taken from it by vir- 


tue of a ſuperior attraction, an elaſtic fluid is diſengaged, which probably conſtitutes 


the other principle of the volatile alkali. Mr. Kirwan likewiſe obſerves, in his notes 
on the treatiſe of Scheele upon air and fire, that the calx of gold takes phlogiſton 
from the volatile alkali, at the ſame time that a kind of air is ſuddenly formed, which 


from its properties, as diſcovered by Scheele, appears to be phlogiſticated air. 
| LY EEE From 
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From re flecting on theſe general facts, the excellent Berthollet entertained an ex- 
pectation of arriving at a more accurate knowledge of the nature of volatile alkali, 
and by that means explaining a number of natural operations, in which this ! 15 
either formed or deſtroyed *. 

He firſt endeavoured to determine the products obtained from a nitre, 
or the combination of nitrous acid and volatile alkali. For this purpoſe he diſtilled: 
two ounces of the dry ſalt in a ſmall glafs retort, from which proceeded a recurved 
tube, communicating in the manner of figure 2, with a bottle ſurrounded with ice; 
for the purpoſe of condenſing aqueous vapours or acid. For greater ſecurity, ano- 
ther of theſe bottles was interpoſed between the retort and a jar, inverted over wa- 
ter, and deſigned to receive the aerial products. By heat carefully applied the whole 
was diſtilled, excepting one gros of ammoniacal nitre which was not decompoſed. 
During the operation, a large quantity of dephlogiſticated nitrous air was diſ- 
engaged, which Mr. Berthollet conſiders as nitrous air, containing a ſmall portion 
of vital air; and in the two veſſels ſurrounded with ice was contained one ounce and 
forty-three grains of a fluid conſiderably acid. This liquor was diſtilled on a water 
bath. Four gros thirty-two grains of ammoniacal nitre, which had been volatilized 
in the preceding diftillation, now remained in the retort ; and the acid liquor which 
came over was then ſaturated with vegetable alkali without affording the ſmalleſt 
indication of the preſence of volatile alkali. Laſtly, he evaporated this ſaturated 
liquor on a water bath, and obtained nothing but pure water, with fifty-four grains 
of nitre left behind in the retort, which, according to Bergman's valuation, would 
contain nearly twenty-ſeven grains of alkali, nine grains of water, and eighteen. of 
pure acid. Hence he ſtates the products of the two ounces to be, excluſive of what. 
remained in the retort at the firſt diſtillation, _ 


Liquor contained in the bottles - _=- 7 ounce 43 grains, 
Ammoniacal nitre contained in the liquor 4 gros 32 grains, 
Nitrous acid contained in the ſame liquor 18 grains, 
And conſequently water formed - 3 gros 65 grains. 


From this deduction, on which many remarks might be made, he conclades that 

aqueous inflammable air (taking the compoſition of water as an admitted fact) is one 
of the principles of volatile alkali. 
| This ingenious chemiſt having aſcertained that the aerated or dephlogiſticated 
marine acid contains vital air, and that the cauſtic volatile alkali unites with this 
acid with an efferveſcence and diſengagement of phlogiſticated air, at the ſame time 
that the volatile alkali 1s no longer found, concludes that the inflammable air of the 
alkali forms water by uniting with the vital air of the acid, and conſequently that 
the other principle of the volatile alkali muſt be phlogiſticated air. In confirmation 
of this, he quotes the experiments of Prieſtley which we have already recited, 
wherein water was produced by heating metallic calces in vital air. He likewiſe 
ſtates an experiment of his own to the ſame effect. Copper was diſſolved in the vo- 
latile alkali, and the dried ſalt was expoſed to diſtillation, The product was water 
and phlogiſticated air, and the copper was completely revived. A portion of the 
volatile alkali came over without decompoſition, which likewiſe held a ſmall. portion 
of copper in ſolution. 

The properties of fulminating gold, which have aſtoniſned and ombarread the 
chemical world for a long time, have been happily brought in confirmation of this 
ps M. * had the courage to diſtil the volatile alkali from this combi- 


» Memoirs of the Pariſian Acad. for 1785. 
nation, 
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nation. This is diſengaged from the calx without decompoſition, when the heat is 
very moderate and carefully managed. He likewiſe detonated ſeven grains of 
fulminating gold in a retort, and collected the air, which proved to be phlogiſticated 
air. It is not eaſy to imagine how ſo conſiderable a quantity of this dangerous 
compoſition could be exploded in any apparatus calculated to collect the air without 
being attended with a certainty of its flying in pieces. This was however accom— 
pliſhed by the ſimple contrivance of including a quantity of water, which had been 
deprived of its air by boiling, along with the fulminating gold. The mouth of the 
retort was left open, and the water kept boiling until it had entirely evaporated ; 
conſequently the internal part of the retort contained only ſteam or aqueous vapour, 
until the inſtant that its bottom became dry and the exploſion took place. The 
aerial product was then taken out by plunging the retort into water. It was proved 
to be phlogiſticated air by the teſt of electricity, which diminiſhed it when mixed 
with inflammable air. This philoſopher proceeded to determine the proportions of 
inflammable and phlogiſticated air which enter into the formation of volatile al- 
kali. From the weight of volatile alkali ſuppoſed to be contained in fulminating 
gold, and taken to be equal to the exceſs of weight of this precipitate beyond that 


which is afforded by fixed alkali, together with other data equally indirect, he had 


formerly concluded that the inflammable air amounted to one ſixth of the weight, 
or two thirds of the bulk of volatile alkali. He afterwards proceeded to avail him- 


ſelf of the more direct method of electricity and the ſubſequent exploſion. In this 


way, by making the experiment with every precaution, he found that ſeventeen 
parts of alkali received an augmentation of bulk equal to fixteen. This was intro- 
duced into the eudiometer of Volta by ſucceſſive portions, together with a due quan- 
tity of vital air; the whole amounting to five meaſures of the latter, and four mea- 
ſures of the electrified alkaline air. | 

+ Theſe nine meaſures were reduced to 4 +, ſo that there were-4. deſtroyed. 
Care was taken in this experiment to add a ſurplus of vital air, for the greater cer- 
tainty of deſtroying the whole combuſtible part. But he ſtates it as a known fact, 
. that combuſtion cauſes nearly 145 meaſures of inflammable air to diſappear, toge- 
ther with 74 parts of vital air. Whence it follows that the 4 + deſtroyed repreſent 
2 Fs of inflammable gas, and 1 , of phlogiſticated air, it being aſcertained from 
his other experiments that the part which is not combuſtible conſiſts of that fluid. 
And admitting the weight of phlogiſticated air to be eleven times that of an equal 
bulk of inflammable air, the weight of this laſt contained in, volatile alkali, compared 

with that of the phlogiſticated air, will be as 29 to 121. 0 
Theſe facts are applicable to a variety of phenomena, in which volatile alkali has 
unexpectedly made its appearance. When a few ounces of powdered tin are mixed 
with moderately ſtrong nitrous acid, and, after they have ſtood together a minute or 
two, about half an ounce of fixed alkali is added to them, a very pungent ſmell of 
volatile alkali is immediately perceived. The experiment ſucceeds equally with 
lime inſtead of alkali, and may be accounted for by conſidering that the nitrous 
acid being deprived of its vital air, its remaining principle, namely phlogiſticated 
air, would be ſet at liberty, if the inflammable air extricated from the tin were not 
at hand to combine with it and form volatile alkali And the explanation will be 
the ſame, whether the metal be ſuppoſed to emit its phlogiſton in the form of in- 
flammable air, or the water to be decompoſed into its principles of vital and inflam- 
mable air, in which caſe the former will enter into the calx together with the vital 
air of the nitrous acid. The ſubſequent addition of the fixed alkali or of = lime 
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mediately obvious to the ſenſes. 
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ſerves only to diſengage the volatile alkali from the mixture, and render it more im- 
From this and many other experiments it appears, that the component parts of vo- 
latile alkali are readily united when they meet together in the condenſed ſtate, 
though. no means have yet been de viſed to combine them when in the elaſtic ſtate, 
This laſt difficulty ſeems to depend on the reſiſtance which one or both of them 
make to quitting the elaſtic ſtate; whether ſuch reſiſtance depend upon the matter 
of heat in combination, the diſtance of the particles in this expanded ſituation, or 
any other circumſtance hitherto unexamined. . ; | 
Whenever iron ruſts in contact with water, there is an extrication of inflammable 
air; and if iron filings moiſtened with diſtilled water be encloſed in a proper veſſel to- 
gether with phlogiſticated air, there is a production of volatile alkali, as is ſhewn by 
the change of colour ſuſtained by a piece of paper ſtained with the rind of blue ra- 
diſh, and included within the glaſs. This takes place in the courſe of twenty-four 
hours ; but the change is much more rapid when nitrous air is uſed inſtead of phlo- 
giſticated air. Volatile alkali is generated and the nitrous air is converted into de- 
phlogiſticated nitrous air, which Dr. Auſtin “, with many other chemiſts, ſuppoſes 
to conſiſt of nitrous air deprived of a portion of phlogiſticated air, or, which is the 
ſame thing, poſſeſſing a ſurplus of vital. But if fo, why ſhould it not contain nitrous 
acid ? See ACID, NITROUS, page 38. 
AIR, ATMOSPHERICAL,, or Common. The immenſe maſs of permanently 
elaſtic fluid which ſurrounds the globe we inhabit muſt conſiſt of a general aſſem- 


blage of every kind of air which can be formed by the various bodies that compoſe 


its ſurface. Moſt of theſe, however, are abſorbed by water, a number of them are 


decompoſed by combination with each other, and ſome of them are ſeldom diſen- 
gaged in confiderable quantities by the proceſſes of nature. Hence it 1s that the 
lower atmoſphere conſiſts of vital air mixed with phlogiſticated air, together with 
moiſture and the occaſional vapors or exhalations of bodies. The upper atmoſphere 
ſeems to be compoſed of a large proportion of inflammable air, a fluid of ſo much 
leſs ſpecific gravity than any other, that it muſt naturally aſcend to the higheſt 
place, where being occaſionally ſet on fire by electricity, it appears to be the cauſe of 
the aurora borealis and fire-balls. It may eafily be underſtood, that this will only hap- 
pen on the confines of the reſpective maſſes of common atmoſpherical air, and of the 


inflammable air; that the combuſtion will extend progreſſively, though rapidly, in 


flaſhings from the place where it commences ; and that when by any means a ſtream 
of inflammable air, in its progreſs towards the upper atmoſphere, is ſet on fire at one 
end, its ignition may be much more rapid than what happens higher up, where vital air 
is wanting, and at the ſame time more definite in its figure and progreffion, ſo as to 
form the appearance of a fire-ball. 3 e 

That the air of the atmoſphere is ſo tranſparent as to be inviſible, except by the 
blue colour it reflects when in very large maſſes, as is ſeen in the ſky or region above 
us, or in viewing extenſive landſcapes ; that it is without ſmell, except that of elec · 
tricity, which it ſometimes very manifeſtly exhibits ; altogether without taſte, and 
impalpable ; not condenſable by any degree of cold into the denſe fluid ſtate, though 
eaſily changing its dimenſions with its temperature; that it gravitates and is highly 
elaſtic, are among the numerous obſervations and diſcoveries which do honour to the 


ſagacity of the philoſophers of the laſt century. They likewiſe knew that this fluid 


* Phil, Tranf, vol. lxxviii. p. 384. 
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is indiſpenſably neceſſary to combuſtion; but no one except the great, though ne- 
glected, John Mayow, appears to have formed any proper notion of its manner of 
acting in that. proceſs. | 

The air of the atmoſphere, like other fluids, appears to be capable of holding bo- 
dies in ſolution. It takes up water in conſiderable quantities, with a diminution of 
its own ſpecific gravity ; from which circumſtance, as well as from the conſideration 
that water riſes very plentifully in the vaporous ſtate, in vacuo, it ſeems. probable 
that the air ſuſpends vapor, not ſo much by a real ſolution, as by keeping its parti- 
cles aſunder, and preventing their condenſation. Water likewiſe diſſolves or ab- 
ſorbs air. 

Mere heating or cooling does not affect the chemical properties of atmoſpherical 
air; but actual combuſtion, or any proceſs of the ſame nature, converts it into phlo- 
giſticated air. Whenever a proceſs of this kind is carried on in a veſſel containing 
atmoſpherical air, which is encloſed either by inverting the veſſel over mercury, or 
by ſtopping its aperture in a proper manner, it is found that the proceſs ceaſes after 
a certain time; and that the remaining air, which 1s about three fourths of the whole 
bulk, is of ſuch a nature as to be incapable of maintaining any combuſtion for a ſe- 
cond time, or of ſupporting the life of animals. From theſe experiments it is clear, 
that one of the following deductions muſt be true: 1. The combuſtible body has 
emitted ſome principle, which, by combining with the air, has rendered it unfit for 
the purpoſe of farther combuſtion : Or, 2. It has abſorbed: part of the air which 
was fit for that purpoſe, and has left a reſidue which was of a different nature: Or, 
3. Both events have happened; namely, that the pure part of the air has been ab- 
ſorbed, and a principle has been emitted which has changed the original properties 
of the remainder. | | 


The facts muſt clear up theſe theories. The firſt induction cannot be true, be- 


cauſe the reſidual air is not only of leſs bulk, but of leſs ſpecific gravity than before. 
The air cannot therefore have received ſo much as it has loſt. The ſecond 1s the 
doctrine of the philoſophers, who deny the exiſtence of phlogiſton on a principle 
of inflammability ; and the third muſt be oped by thoſe who maintain that ſuch 


a principle eſcapes from bodies during combuſtion. This reſidue was called phlo- 


giſticated air in conſequence of ſuch an opinion. | 

In the opinion that inflammable air is the phlogiſton, it is not neceſſary to reject 
the ſecond inference, that the air has been no otherwiſe changed than by the mere 
ſubſtraction of one of its principles: for the pure or vital part of the air may 
unite with inflammable air ſuppoſed to exiſt in a fixed ſtate in the combuſtible 


body; and if the product of this union {till continues fixed, it is evident that the 


reſidue of the air after combuſtion will be the ſame as it would have been if the vi- 


tal part had been abſorbed by any other fixed body. Or, if the vital air be abſorbed 
while inflammable air or phlogiſton is diſengaged, and unites with the aeriform reſi- 


due, this reſidue will not be heavier than before, unleſs the inflammable air it has 


gained exceeds in weight the viral air it has loſt ; and if the inflammable airfalls ſhort 
of that weight, the reſidue will be lighter. | 1 

It ſeems moſt probable that the air of the atmoſphere conſiſts of a vital and a nox- 
ious part, from the fact that, when fixed bodies have been burned or calcined (for ex- 
ample, mercury converted by heat into precipitate per ſe), the vital air may be again 
extricated from them. I his, inſtead of being mere atmofpherical air, is found to be 
much more effectual for maintaining combuſtion, and is almoſt totally abſorbed in that 
proceſs, inſtead of leaving a reſidue ſuppoſed to be changed by phlogiſtication. 
Hence tl.erefore it may be inferred, that the air called phlogiſticated air does * 55 
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fact receive phlogiſton or any principle in combuſtion; becauſe, if ſuch a principle 4 


were emitted, it muſt in ſome way appear in the ſecond combuſtion with vital air. 
And, on the other hand, there is no proof that phlogiſticated air conſiſts of reſpirable 
or vital air thus changed; for there is no unequivocal experiment to ſhew that this 
kind of air can by any means be obtained from the part or reſidue ſuppoſed to 
be phlogiſticated. | N ; 1 

We have frequently, however, found occaſion to repeat the obſervation, that the 
theories of chemiſtry which are carried farther than experiments have yet proceeded, 
may all be applied without manifeſt contradiction in the explanation of the pheno- 
mena; though the ſimpleſt inductions are certainly to be preferred, becauſe the 
moſt readily underſtood, the moſt probable, and the moſt eaſily rectified by new 
facts when they come to be diſcovered. c | ; | 

The general fa&s are, that combuſtible bodies take vital air from the atmoſphere, 
and leave three fourths of phlogiſticated air; and that when theſe two fluids are 
again mixed, in the proportion of one fourth of vital with three fourths of phlogiſti- 
cated air, they compoſe a mixture not differing from atmoſpherical air by any teſt 


hitherto diſcovered. | | 


The reſpiration of animals produces the ſame effect on atmoſpherical air as com- 
buſtion does, and their conſtant heat appears to be an effect of the ſame nature. 
When an animal is included in a limited quantity of atmoſpherical air, it dies as 


ſoon as the air is vitiated, and no other air will maintain animal life but that which 


maintains combuſtion ; that is to fay vital air, or a mixture which contains it. 


Pure vital air maintains the life of animals much longer than atmoſpherical 


l 8 | 

There are many proviſions in nature by which the proportion of vital air of the 
atmoſphere, which 1s continually abſorbed in reſpiration and combuſtion, is again 
reſtored to that fluid. In fact there appears, as far as an eſtimate can be formed of 
the great and general operations of nature, to be at leaſt as great an abſorption of 
the phlogiſticated air and emiffion of vital air as is ſufficient to keep the general 
maſs of the atmoſphere at the ſame degree of purity. Thus in volcanic eruptions 
there ſeems to be at leaſt as much vital air emitted or extricated by fire from various 
minerals as is ſufficient to maintain the combuſtion, and perhaps even to meliorate 
the atmoſphere. And 1n the bodies of plants and animals, which appear in a great 
meaſure to derive their ſuſtenance and augmentation from the atmoſphere and its 
contents, it is found that a large proportion of phlogiſticated air exiſts. Moſt plants 
emit vital air in the ſunſhine, from which it is highly probable that they imbibe 
and decompoſe the air of the atmoſphere, retaining its noxious part, and emitting 
The vital part. Laſtly, if to this we add the decompoſition of water, which, though 
a conteſted point, is far from being difproved, there will be numerous occaſions in 
which this doctrine will ſupply us with diſengaged vital air; while by a very ra- 
tional ſuppoſition its inflammable part may be conſidered as having entered into 
the bodies of plants for the formation of oils, ſugars, mucilages, &c. from which it 
may beagain extricated. | 

To determine the reſpirability or purity of air, it is evident that recourſe muſt be 
had to its comparative efficacy in maintaining combuſtion, or any other equiyalent 
proceſs. Among theſe proceſſes the acidification of nitrous air is one of the moſt 


elegant and effectual. This aerial fluid (/e NiTROUs Acid, page 38) is not ra- 


pidly imbibed by water, and may therefore, for temporary uſe, be received over it. 
Dr. Prieſtley found, by a variety of experiments, that when nitrous air and any 
other air are mixed, they undergo no change, if the latter be totally unfit ro ſupport 

| 5 M combuſtion 
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combuſtion or animal life ; but if the contrary, the red cloud is formed, and the 
whole bulk of the mixture 1s diminiſhed by a quantity which is ſo much the greater, 
accordingly as the air in queſtion is of a.quality more ſuited to thoſe purpoſes. This 


diminution he likewiſe proved to conſiſt of a proportional part of the air which is 


tried, together with as much of the nitrous air as is required to produce the effect; 
fo that if the nitrous air be duly proportioned to the effect it will wholly diſ- 
appear. | 8 : 
The trial of the purity of common air by means of nitrous air has not however 
been found to exhibit ſuch remarkable differences between the air taken up at va- 
rious places as their known ſalubrity or unhealthineſs might have afforded reaſon to 
expect. Two reaſons may be offered to account for this. The firſt is, that a ſmall 
difference in the purity of the air of a place may have a conſiderable effect on the 
health of thoſe who are obliged to breathe it for a long ſucceſſion of time: the ſe- 


cond is, that the effects of nitrous air being the ſame upon all elaſtic fluids which con- 


tain equal proportions of vital air, however greatly their other component parts may 
differ, it will only be ſhewn that the airs are equally ſalubrious, as far as depends on 
their proportion of vital air, though they may be by no means ſo with regard to their 
noxious parts. | : | 
There are ſeveral ingenious contrivances called EupioMETERS (which 1ce) for 
the mixing of nitrous and other airs, and meaſuring their diminution. As theſe 
however may not be eaſily procured in particular fituations, and more eſpecially as 
Dr. Prieſtley, whoſe experience is greater than that of any other philoſopher, does not 
uſe them, it ſeems preferable to deſcribe his method inſtead of any other in this place. 
He firft provides a phial containing about an ounce of water, which he calls the 
air meaſure. This he fills with, air, by having firſt filled it with water, and 
laced it over the funnel in the ſhelf of his pneumatie apparatus, fig. 3, and when 
it is filled he ſlides it along the ſhelf, always obſerving that there be a little more air 
than is wanted. The phial being thus exactly filled with the air he is about to, exa- 
mine, and care being taken that it be not warmed by holding in the hand, he empties 
it into a jar of about an inch and a half in diameter, and then introduces to it the 
ſame meaſure of nitrous air, and lets them continue together about two minutes. 
The doctor chooſes to have an overplus of nitrous air, that he may be ſure that its 
efle& may be the utmoſt poſſible. If he finds the diminution of theſe two mea- 
Lures to be very conſiderable, he introduces another meaſure of nitrous air; but the 
pureſt vital air will not, he believes, require more than two meaſures of nitrous 
air. | 1 | 
Sometimes he leaves the common and hitrous air in the jar all night, or a whole 
day; but he always takes care, whenever he compares two kinds of air, that both. 
ſhall remain the ſame time in the veſſels before he notes the degree of diminu- 
tidh, ; | | 
When the preceding part of the proceſs is over, he transfers the air into a glaſs. 
tube about three feet long, and one third of an inch wide, carefully graduated ac- 
cording, to the air meaſure, and divided into tenths and hundredth parts, ſo that one 
of the hundredth parts will be about one fixth or one eighth of an inch. Then im- 
merſing the tube in a troughof water, ſo that the water in the inſide of the tubeſhall be 
on a level with the water on the outſide, he obſerves the ſpace occupied by the aerial 
mixture, and expreſſes the reſult in meafures and decimal parts of a meaſure accord- 
ing to the graduation of the tube. | 15 | 
Thus if one meaſure of nitrous air be added to one of another aerial fluid, and 
the remaining mixture after diminution be 1+ meaſure, he ſays, in ſhort, —— 
meaſure 
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-meaſure of the teſt was 1.26. But if two meaſures of nitrous air be added, he is 
careful to mention that circumſtance. 2 | ; 
It is ſome trouble to graduate a tube in this manner; but when it is once done 
the application of it is extremely eaſy. As it ſeldom happens that a glaſs tube is 
of an equal diameter throughout, the doctor generally fills that part of the tube 


which contains one meaſure, with quickſilver; and then dividing the quickfilver 


into ten parts by weight, he puts them again ſeparately into the tube in order to 
mark the primary diviſions. The weighing is rendered very eaſy by the help of a 
glaſs tube drawn to a fine orifice, which ſerves to take up a ſmall quantity at a time 


as may be required in making the adjuſtment. 


Common or atmoſpherical air loſes about one fourth of its bulk by any proceſs 
equivalent to combuſtion. This alſo happens when it is mixed with a quantity of 


nitrous air not greater than ſufficient to ſaturate it. In this caſe the nitrous air to- 


tally diſappears, as is proved from the obſervation that, when a ſmall quantity of ni- 
trous air is added to a large quantity of atmoſpherical air, the remainder is always 
Jeſs than the original quantity of atmoſpherical air; but, on the contrary, the ſmalleſt 
quantity of atmoſpherical air added to a large quantity of nitrous air always makes 
ſome addition to its bulk, notwithſtanding the diminution which is ſuſtained by the 
whole mixture. | | 

The electric ſpark repeatedly taken in common air diminiſhes it at, leaft as mach 
as any other kind of combuſtion. Nitrous air is produced in this proceſs ( ſee page 
33) by the union of the vital and phlogiſticated airs, which is in fact the combuſtion 
of the latter. For this reaſon the experiment does not ſerve to ſhew that the electric 
=_ itſelf is any thing more than diſengaged heat, if indeed heat be a ſeparate ſub- 
ſtance. | | | 

AIR, FIXED. The acid which is commonly known' by the name of fixed air, 
abounds in great quantities in nature, and appears to be produced in a variety of 
circumſtances. It compoſes about one third of the weight of lime-ftone, marble, 
calcareous ſpar, and other natural ſpecimens of calcareous earth, from which it may 
be extricated either by the ſimple application of heat, or by the ſuperior affinity of 
ſome other acid; moſt acids having a ſtronger action on bodies than this. This laſt 
proceſs does not require heat, becauſe fixed air is ſtrongly diſpoſed to aſſume the 
elaſtic ſtate. Water, under the common preſſure of the atmoſphere, and at a low 
temperature, abſorbs ſomewhat more than its bulk of fixed air, and then conſtitutes 
a weak acid. If the preſſure be greater, the abſorption is augmented. Heated 


water abſorbs leſs ; and if water impregnated with this acid be expoſed on a briſk 
fire, the rapid eſcape of the aerial bubbles affords an appearance as if the water were 
at the point of boiling, when the heat is not greater than the hand can bear. Conge- 


lation ſeparates it readily and completely from water; but no degree of cold or preſ- 
ſure has yet exhibited this acid in a denſe or concentrated ſtate of fluidity. | 
Fixed air is nearly twice as heavy as common air, and for that reaſon occupies the 
lower parts of ſuch mines or caverns as contain materials which afford it by decom- 
poſition. The miners call it choke damp. The Grotto del Cano, in the kingdom of 
Naples, has been famous for ages on account of the effects of a ſtratum of fixed air 
which covers its bottom. It is a cave or hole in the fide of a mountain, near the 
lake Agnano, meaſuring not more than eighteen feet from its entrance to the inner 
extremity ; where if a dog or other animal that holds down its head be thruſt, it is 
immediately killed by inhaling this noxious fluid. | 
Fixed air is emitted in large quantities by bodies in the ſtate of the vinous fermen- 
tation (/e FERMENTATION), and on account of its great weight it occupies the 
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in 1 AIX 
apparently empty ſpace or upper part of the veſſels in which the fermenting pro- 


ceſs is going on. A variety of ſtriking experiments may be made in this ſtratum 
of elaſtic fluid. Lighted paper, or a candle dipped into it, is immediately extin- 
guiſhed; and the ſmoke remaining in the fixed air renders its ſurface viſible, which 
may be thrown into waves by agitation like water. If a diſh of water be immerſed 


in this air, and briſkly agitated, it ſoon becomes impregnated, and obtains the vivid 


taſte of Pyrmont water. In conſequence of the weight of the fixed air, it may be 
dipped out in a pitcher or bottle, which, if well corked, may be uſed to convey it 
to great diſtances. - The effects produced by pouring this inviſible fluid from one 
veſſel to another have a very ſingular appearance: if a candle or ſmall animal be 
placed in a deep veſſel, the former becomes extinct, and the latter expires in a few 
{econds, after the fixed air is poured upon them, though the eye is incapable of diſ- 
tinguiſhing any bong that is poured. 8 e 
When vegetable ſubſtances are expoſed to a ſtrong heat in veſſels partly cloſed, 
the volatile principles fly off; but combuſtion does not take place for want of air. 
The fixed reſidue is the inflammable ſubſtance called charcoal. For general pur- 
poſes, wood is converted into charcoal by building it up in a pyramidical form, and 
covering the pile with clay or earth, leaving a few air holes, which are cloſed when 
the maſs is perfectly lighted, and by that means the combuſtion is carried on in an 
imperfect manner. Common charcoal when expoſed to heat in cloſed veſſels gives 
out a ſmall quantity of inflammable air, which ſeems extraneous to it; and if it be 
burned, it leaves a ſmall portion of earth, fixed alkali, and other falts. The greater 
art of charcoal therefore conſiſts of one inflammable ſubſtance: and it is found that 
if this be burned in a cloſed veſſel over mercury with vital air, the product is fixed 


air, and nothing elſe, as is proved by the reſidue after the fixed air has been abſorbed: 


by cauſtic fixed alkali; for there is either no aerial reſidue, or the reſidue conſiſts of 
vital air as pure as at firſt *, | | | 

Hence it follows, that fixed air conſiſts of the inflammable matter of charcoal 
united to vital air. Fhe antiphlogiſtian philoſophers conſider this matter as a pecu- 
lar combuſtible and acidifiable baſe, and thence infer the preſence of charcoal in 
all caſes where fixed air is extricated or produced; but, on the other hand, ſeveral of 
the phlogiſtians think. themſelves juſtifiable in concluding that fixed air is produced 
by the union of inflammable air with vital air, when either of them is in the naſcent 
{tate or ſtate of extrication. | _= | 

When the electric ſpark ſ᷑ is paſſed through fixed air confined by mereury, the 
volume of air is augmented about one twenty-fourth part; and of this three fifths 
are abſorbed by a ſolution of cauſtic alkali, and the remainder is inflammable. An 
eminent philoſopher of the phlogiſtic opinion ſuppoſes this effect to ariſe from the de- 
compoſition. of the fixed air, whoſe vital air, combining more intimately with part of 
the inflammable air, forms water, the reſidue of this laſt air being diſengaged. But 
the chemiſt who made the experiment, accounts for it as follows, without ſuppoſing 
the fixed air to be decompoſed. The air of the atmoſphere and other elaſtic fluids. 


are proved by experiment to be capable of retaining mercury in ſolution ;. ſo likewiſe | 


in all probability does the fixed air; and they all. retain: much water. Whenever 
therefore the electric ſpark, by paſſing through this mixture of fixed air, mercury, and 
water, ignites a minute portion of it, the vital air of. the water unites with and cal- 


* Lavoifierin Mem. Acad. Par. for 1781, p. 449. 

+ This experiment, firſt performed by Mr. Prieſtley, i. 248, has ſince been repeated by Van Marum and 
others. The experiment of Mr. Monge, quoted by Kirwan in his Eſſay on Phlogiſton, p. 193, ſecond. 
edition, is that ſpoken of in. the text; and: the, opinions are thoſe-of Meſlrs. Kirwan-and Monge.. 
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cines the mercury, while the inflammable air of the water is ſet at liberty, and the 
fixed air, like other acids, unites to the mercurial calx, and falls down with it. He 
ſuppoſes from analogy, that the water in the fixed air increaſes its volume by 
rarefying, and that the abſtraction of the water occaſions a contraction, while the 
diſengagement of the inflammable air produces a ſomewhat greater augmentation 
of bulks. In this way, ſuppoſing the water and mercury to be preſent in ſufficient 
quantity, the whole of the fixed air may enter into a ſolid combination, and nothing 
remains but inflammable air. Additional experiments muſt however be made be-. 
fore either opinion can be eſtabliſhed. | 
Fixed air does not appear to be ſtrongly diſpoſed to unite with argillaceous earth. 
Moſt clays however afford a ſmall quantity of this fluid by heat; and the ſnowy 
white ſubſtance reſembling chalk, and known by the name of lac lunæ, is found to 
conſiſt of clay ſaturated with fixed air, A ſaline ſubſtance, conſiſting of two fix- 
ſided pyramids joined at one common baſe, weighing five or fix grains, and of a 
taſte ſomewhat reſembling alum, was produced by leaving an ounce phial of water, 
impregnated with fixed air and a redundancy of earth of alum, expoſed to ſponta- 
neous evaporation for ſome months. 25 b 
Calcareous earth and fixed air have a ſtrong attraction for each other. Moſt of the 
ſpecimens of calcareous earth abound with this acid ; and the immediate precipita- 


tion of lime from lime-water is the teſt of the preſence of this acid. 


Ponderous earth combines very ſtrongly with fixed air. This compound has been 
found in England and elſewhere. | | 

Magneſia unites readily to a large proportion of fixed air. : | 

The uſual method of procuring magneſia is by precipitation from a ſolution of 
Epſom ſalt, by adding an alkali which combines with the acid. When a mild fixed 
alkali is uſed, it is neceſſary that the faline folutions ſhould be boiling hot, and the 
ebullition continued for a ſhort time, in order to diſſipate a portion of fixed air, 
which would hold part of the magneſia in ſolution. From this cauſe it is, that per- 
fectly mild vegetable alkali affords no precipitate when added to a ſolution * of 
Epſom falt at the temperature of 60%. The mineral alkali, which contains leſs fixed 
air than the cryſtallized vegetable alkali, likewiſe. affords. but a ſmall quantity of 
precipitate, unleſs heat be applied. Mild volatile alkali alſo poſſeſſes the property 
of affording no precipitate when added to a ſolution of Epſom ſalt in the cold. With 
a greater heat magneſia is ſeparated, and at a boiling heat it is again taken up, moſt 
probably forming a triple ſalt compoſed of vitriolic acid united to volatile alkali 
and magneſia. The ſaline combination of magneſia and fixed air is ſeparated in 


_ cryſtals from all theſe cold ſolutions by ſtanding uncovered ; during which time the 


fixed air which held the magneſia in ſolution is no doubt gradually diſſipated. The 
cryſtals afforded when vegetable alkali- is uſed are contaminated with vitriolated 
tartar, which ſeparates at the ſame time : thoſe obtained by mineral alkali are 
finer and purer; but the moſt beautiful and pureſt are obtained by leaving the folu- 
2 to which volatile alkali has been added, expoſed for ſome days in an oblong 
veſſel. he ey 

This cryſtallized aerated magneſia has uſually the form of fix-fided - priſms. It 
is almoſt taſteleſs ; effloreſces in the air; becomes pulverent by heat by the loſs of 


One part Epſom ſalt, diſſolved in fix parts of water, was mixed with one part of cryſtallized vegetable 


alkali, diſſolved in five parts water. Conſult Foureroy in the Annales de Chimie, ii. 282, from whence the 
whole of this article reſpecting aerated magneſia is nx ond wh . 5 
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its fixed air and water; is ſoluble in about forty times its weight of water, at the 
temperature of 55% Half its weight conſiſts of fixed air, one fourth water, and one 
fourth magneſia ; whereas the common aerated magneſia obtained by rapid preci- 
pitation contains forty parts magneſia, forty-eight fixed air, and twelve water. 

All the earthy combinations of fixed air are nearly infoluble in water ; they are 
all more ſoluble with an exceſs of that acid than in mere water; and they all give 
out their fixed air by heat, except the native ſpecimen of aerated ponderous earth. 


This laſt contains no water; and water ſeems to be eſſentially neceflary to enable 
bodies to aſſume the aerial form. | | 

Fixed air has no action upon filiceous earth. | 

The three alkalis form concrete cryſtallizable ſalts when united with fixed air, 
which being in fact neutral ſalts, are much leſs active than the cauſtic or pure alkalis 
themſelves. Theſe ſalts ftill continue to be called the mild alkalis, becauſe the fixed 
air, though it forms a large proportion of their weight, is diſplaced by moſt other 
acids, and therefore does not obvioufly ſeem to impair their alkaline properties: 
beſides which, as this volatile acid flies off in the elaſtic form, and is loſt in com- 
mon experiments (exhibiting no other indication of its preſence than the violent 
ebullition which accompanies its eſcape), it was formerly overlooked, and even at 
the preſent time is not always ſufficiently attended to. 

Alkaline air and fixed air unite, and form the concrete volatile alkali. 

The combination of fixed air with inflammable ſubſtances has not been accu- 
rately examined. Metallic calces uſually contain more or leſs of this acid. Plum- 
bago or black lead is the moſt remarkable compound into which it enters. This 
affords much fixed air; but chemiſts are not agreed with reſpect to its combuſtible 
part, ſome conſidering & as the mere principle of inflammability, and others aſſerting 
it to be iron. See PLUMBAGo, and alſo Iron. 8 TR; BR 

AIR, HEPATIC. The fœtid vapor which is emitted by ſulphureous com- 

unds has long fince given rife to various conjectures among the writers on chemi- 


cal ſubjects; but it was not properly attended to until the great Scheele examined 


its properties in the pertnanently elaſtic form. This excellent chemiſt combined 
ſulphur by fuſion with quicklime, with manganeſe, and with fixed alkali. It ap- 
pears from the facts that water was preſent in theſe operations. {The air which was col- 
lected is the peculiar fluid fince diſtinguiſhed by the name of hepatic air. He alſo 
found that ſulphur diſtilled with charcoal afforded the fame elaſtic fluid; that ſul- 
phur heated alone in a retort with common air occafioned no change in its dimen- 
ſions, though its purity was diminiſhed. The change of dimenſions muſt have been 
too ſmall to be perceived by the method at that time uſed by Scheele. When the 
ſame experiment was repeated with inflammable air, the fluid acquired the ſmell of 
hepatic air, but differed from that fluid in not being ſoluble in water. This acute ob- 
ſerver aſcertained moſt of the general properties of hepatic air, and concluded that 
it is a compound of ſulphur and phlogiſton with the matter of heat. © 
Bergman, Senebier , Gengembre 4, and Kirwan &, have fince made this 
fluid an object of ſucceſsful reſearch. Its general properties have been ſince com- 
pared and elucidated according to the French or antiphlogiſtic theory by M. Four- 
croy ||, who entirely adopts the ideas of M. Gengembre, and conſiders it as a com- 
pound of ſulphur and inflammable air. 
To obtain heparic air, liver of ſulphur made by fuſion of ſulphur with an alkali is 


On the artificial preparation of medicated writers; Eſſays, vol. i, '+ Recherches ſur PAir Inflam- 
mable. f Sgavans Etrangers, vol. x, 5 Phil. Tranſ. 1785. || Acad. Par, for 1786. 
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placed in a body or glaſs veſſel provided with a recurved tube, and an acid is poured 
upon it. The hepatic air is then diſengaged with a conſiderable efferveſcence, and 
may be collected either over water or mercury. If water be uſed, it is neceſſary that 
it ſhould be heated to 80 or go degrees, at which temperature it diffolves very little; 
and from the experiments of M. Senebier it ſeems that hepatic air is partly decom- 
poſed by mercury, and therefore ought not to be received over that fluid. It muſt 
not however be diſguiſed, that the valuable courſe of experiments of Mr. Kirwan, 
referred to in the preceding paragraph, were all made over mercury, without. any 
inconvenience or apprehenſion, though that philoſopher had the experiments of M. 
Senebier before him, and quotes this very fact as a reaſon why the experiments of 
the Genevan chemiſt are not to be depended on. It was the opinion of Bergman 
that che hepatic air exiſts ready formed in the hepar ; but from the experiments of 
M. Gengembre and Kirwan, it is aſcertained that the hepar does not afford it by 
heat unleſs water be preſent : inſomuch that after the common air of the retort, and 
the fixed air which may be contained in the alkali, have paſſed over, there is no 
more air afforded, and the ſulphur fublimes alone when the temperature 1s raiſed to 
ignition. But as the former has obſerved, the addition of a ſmall quantity of water 
enables it to give out a great quantity of hepatic air by diſtillation. Hence it fol- 
lows, either that the water afforded one of the principles. of the hepatic air, or that 
the preſence of this fluid is neceffary to the aeriform ſtate. Another experiment 
ſeems to ſhew this in a more deciſive light. If marine acid air be added to very dry 
liver of ſulphur in powder, it turns it white ; the ſulphur is ſeparated without any 
apparent commotion, and very little hepatic air is produced, The ſmall quantity of 
water in the acid air ſeems to be the cauſe of this laſt circumſtance ; and though ir 
may indeed be urged, with conſiderable probability, that the water already exiſting 
in theacid air ought to have been ſufficient to have produced the hepatic air accord- 
ing to either theory, yet it muſt be admitted that the neutral ſalt produced by the 
combination of the acid and alkali might have abſorbed the whole. This experi- 
ment, if repeated with the addition of a ſmall quantity of water, is attended with effer- 
veſcence and the diſengagement of hepatic gas. 2 

M. Gengembre is of opinion that the effect of water in the production of hepatic 
gas ariſes from its decompoſition. For though, according to the various experi- 
ments in which water is ſuppoſed to ſuffer decompoſition, it has not been ſhewn that 
the alkali, nor indeed the ſulphur, can ſeparate its principles, yet it is urged that, in 
conformity to many other examples in chemiſtry, the attraction of the ſulphur for 
vital air, by which it is converted into vitriolic acid, is greatly forwarded by the at- 
traction which the alkali has to that acid, and by virtue of which it therefore aſſiſts 
the combination. In this way then, according to the antiphlogiſtians, it is that the 
vital air of water is diſpoſed of to convert one part of the ſulphur into vitriolic acid, 
while the other principle, namely inflammable air, is taken to combine with 
another portion of the ſulphur, and form hepatic air. | 

When iron and ſulphur are mixed together with a little water, they afford a large 
quantity of hepatic air by diftillation, and the reſidue contains the ſalt of iron united 
to vitriolic acid; and ſo likewiſe, when the alkaline hepar is diſtilled with water, this 
air is emitted, and the reſidue contains the neutral fat formed by the combination of 
alkali with vitriolic acid. In theſe and fimilar experiments the maintainers of the 
ancient theory muſt fay that part of the ſulphur is converted into vitriolic acid by the 
loſs of its phlogiſton, and that, according to Scheele's inference, the diſengaged phlo- 
giſton uniting with another portion of the ſulphur, together with the matter of heat, 
forms the hepatic air: and the abſolute neceſſity of water to the aeriform ſtate will 
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account for the experiments not ſucceeding without that fluid. It muſt be confeſſed, 
however, that in the ſolution of thele facts the antiphlogiſtic theory ſeems to poſſeſs 
the advantage, if the compounded nature of water be admitted ; and even in that 
leading diſpute it affords no ſmall probability that water really contains vital air: 
for numerous facts ſhew that vitriolic acid contains vital air, and we know of none 
which thew that either ſulphur, or iron, or alkali contain it. But as the ſulphur be- 
comes vitriolic acid, it muſt have derived vital air from ſome of the principles, 
and the water is the only one ſuſpected of containing it. In this way, the decom- 
poſition of water and the volatilization of ſulphur in combination with inflammable 
air, may be applied to account for the various hepatic exhalations emitted from ſuch 
animal and vegetable ſubſtances as are known to contain ſulphur. 

In Mr. Kirwan's excellent feries of experiments on hepatic air received over mer- 
cury, we find that the marine acid is the beſt adapted to the production of this air; 
that nitrous acid affords nitrous air alſo unleſs it be greatly diluted ; that concentrated 
vitriolic acid indeed decompoſes the liver of ſulphur, but with the extrication of 
little air, unleſs aſſiſted by heat; that when the proportion of ſulphur in the hepar 
much exceeds that of the alkali, the ſtrong vitriolic acid poured upon it emits vitrio- 
lic acid very much loaded with ſulphur, which it depoſits in the courſe of a few hours 
with the loſs of at leaſt five ſixths of its former dimenſions. He found that oil of 
olives, charcoal, and alfo ſugar, afforded hepatic air by diſtillation with ſulphur, the 
latter of which had the ſmell of onions ; but that plumbago afforded none. | 

The ſame chemiſt, in his endeavours to combine ſulphur with elaſtic fluids, ob- 
tained the following reſults. Sulphur heated in a retort with inflammable air . ac- 
quired an hepatic ſmell, but afforded no hepatic air. Liver of ſulphur expoſed to 
fixed air for five days, at the temperature of 70, became ſomewhat whitened on the 
{urface, and the air had not an hepatic ſmell, but rather that of bread. The fixed air 
ſeems to have received a ſmall acceſſion of ſulphur or of hepatic air. Little effe& 
was produced .by expoſing ſulphur to marine acid air in a common tempera- 
rure. | 

M. Faſſenfratz “ attempted to diſcover the nature of ſulphureous airs by ſyn- 
theſis. For this purpoſe he paſſed fixed air through ſulphur in fuſion, and the product 
was a ſulphureous fixed air which precipitated lime-water, and parted at the ſame 
time with its ſulphur, which was either left on the ſurface of the water, or ſent in 
a cloud to the bottom together with the calcareous earth. Nitrous air by the ſame 
treatment diſſolved ſome ſulphur, which it let fall when it was mixed with vital air. 
Phlogiſticated air alſo took up a portion of ſulphur which ſeparated by ſtanding over 
water. Vital air converted part of the ſulphur into volatile vitrioke acid, or vitrio 
lic acid air, which was abſorbed ; and another portion of the vital air ſuſtained a 
part of the ſulphur undecompoſed, which fell down when the vital air was united 
with nitrous air, or detonated with inflammable air. Atmoſpherical air produced an 
effect correſpondent to that of a mixture of vital and phlogiſticated air. And laſtly, 
inflammable air, paſſed through ſulphur in fuſion, produced hepatic air. 

Mre Kirwan has obſerved however, that no one has yet decompoſed hepatic air, 
ſo as to leave the inflammable air behind. The general character of his hepatic air 
received over mercury were the following : Its ſpecific gravity was greater than that 
of common air in the ratio of 11 to 10, when the barometer ſtood at 29.94 inches, 
and the thermometer at 674% It is inflammable, but never detonates with common 
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air, and a very conſiderable proportion of this laſt fluid is required-to enable it 2 
fired in a narrow-mouthed veſſel. M. Senebier did not find that his air received 


over water could be fired by the electric ſpark, though mixed with any proportion 


of reſpirable air. When hepatic air is burned there is a continual depoſition of 
ſulphur. Nitrous air enables hepatic air to burn partially; but equal proportions of 
vital and hepatic air explode with great violence. TOS TRE 

Every ſpecies of hepatic air indicates a flight acidity by turning the tincture of 
litmus red, even though it has been waſhed in water, or previouſly diffolved in and 
expelled from that fluid. With reſpect to ſolubility in water, the hepatic airs ex- 
tracted from different materials vary conſiderably. In the temperature of 66 
Mr. Kirwan found that water by ſlight agitation diffolyes twothirds of its bulk of alka- 
line or calcareous hepatic air extracted by marine acid; eight tenths of that ex- 
tracted by means of the concentrated vitriolic, or the dilute nitrous or ſaccharine 
acids, at the temperature of 60; 'ſeven_ tenths of that obtained by the acid of bo- 
rax ; nine tenths when acetous acid is uſed, or when ſulphur is boiled with oil of 
olives; and its own bulk of that produced by heating a mixture of ſugar and 


ſulphur. In general Mr. Kirwan imagined that which required the moſt heat for its 


production to be the moſt ſoluble; though in ſome inſtances, particularly that of 
acetous hepatic air, he obſerves that this circumſtance did not take place. 'The'moſt 


remarkable phenomenon reſpecting the ſolution of hepatic air in water is, that though 


it is not expelled by water at a leſs heat than that of ebullition, yet it is ſpontaneouſly 


| ſeparated in a few days, for the moſt part in the form of ſulphur, which falls down, 
and this though the bottle be ever ſo well ſtopped. - | . 


The action of hepatic and other aerial fluids on each other was alſo aſcertained by 
this chemiſt. Equal parts of common and hepatic air ſtanding over mercury for 
eight days did not ſuffer any change, though the ſurface of the mercury was ſlightly 
blackened. The ſame experiment was repeated with vital air, phlogiſticated air, in- 


. flammable air, marine acid air, and fixed air, without any change denoting mutual 
action. Vitriolic acid air produced a depoſition of ſulphur, and a very great dimi- 


nution ; inſomuch that ſix meaſures of hepatic air added at intervals to five of vi- 
triolic air, left a reſidue of three meaſures only. This reſidue was not affected by 


nitrous air; extinguiſhed flame; and one meaſure of water agitated with two mea- 


ſures of this refidue, abſorbed four tenths of its bulk, and left phlogiſticated air be- 
hind. The water appeared to have taken up a minute portion of vitriolic acid. 
When the precipitated ſulphur was waſhed with water, this fluid was found to con- 
tain ſome fixed air and a conſiderable portion of vitriolic acid. ; | 
Nitrous air in its uſual ſtate, in the proportion of nine meaſures to eight of the 
hepatic air, afforded a yellowiſh cloud of ſulphur with a diminution of about two 
meaſures, which in the courſe of forty-eight hours increaſed ſo much, that the reſi- 


due was no more than fix meaſures. The top and fides of the jar were then covered 


with a cake of ſulphur, and the aerial reſidue was the fluid called dephlogiſticated 
nitrous air, 1n which a candle burns naturally. | 

When nitrous air was deprived of its adventitious acid by mixture with alkaline 
air, and waſhing with diſtilled water, it appeared to loſe about one fixth of its bulk. 
Hepatic air, in the proportion of 7 to 8, being admitted to this nitrous air, produced 
no immediate effect; but in fix hours, under the temperature of 724, the whole was re- 
duced to 5 parts or cubic inches, and a much whiter ſulphur was depoſited than in 
the preceding experiment. This air flaſhed with ſo much violence as to extinguiſh 
a candle dipped into it. The flame 1 white and vivid, and from its 
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other properties this air ſeemed to be in the moſt perfect ſtage of that ſtate which 
Dr. Prieſtley calls dephlogiſticated, and in which it certainly appears to be highly 
diſpoſed to part with its vital air in a red heat. See Acip, nITROUs, page 31. 
Alkaline and hepatic airs nearly deſtroy each other. Mr. Kirwan mixed equal 
parts of hepatic air from liver of ſulphur and of alkaline air. A white cloud was 
produced, which left a whitiſh ſcum on the ſides of the jar, and the mixture was re- 
Weed to one twelfth part of its original bulk. Of this reſidue half was abſorbed by 
water, and the remainder ſeemed to be common air of the veſſels. Seven meaſures 
of very pure alkaline air being added to fix of calcareous hepatic air, a white cloud 
and a little white ſcum at firſt appeared; but in a few ſeconds the whole was reduced 
to fix ſevenths of a meaſure, which was all abſorbed by the addition of two meaſures 
of water, except one ninth of a meaſure, and this refidue extinguiſhed a candle. 
The ſcum appears to be almoſt liquid, and as ſoon as the jar is emptied of mercury, 
it breaks out into a white ſmoke with an exceedingly ſharp urinous ſmell. In his 
experiments, by adding alkaline air to the hepatic airs obtained from ſulphur and 
iron, and alſo from ſulphur and ſugar, the diminution was nearly as conſiderable, 
though very flow in the laſt caſe, and the ſmall reſidues unabſorbed by water were 
inflammable air. | . | 
Mr. Kirwan alſo examined the mutual action of hepatic air, and acid, alkaline, and 
inflammable liquors. One meaſure of concentrated vitriolic acid abſorbed two mea- 
fares of hepatic air, except one tenth of a meaſure, and became whitened by a co- 
pious depoſition of ſulphur, It was difficult to mix it with nitrous acid without di- 
luting it ſo as not to act upon mercury; but when the acid was fo far diluted, it ab- 
ſorbed eight tenths of its bulk of hepatic air, paſſed through the mercury, and the 
refiduum detonated when the hepatic air from iron and ſulphur was uſed ; but when 
the alkaline hepatic air was uſed, the reſiduum did not detonate, but burned with a 
blue and greeniſh flame, and ſulphur was depoſited on the fides of the jar. Two mea- 
fures of alkaline hepatic air being expoſed to one of ſtrong marine acid, were abſorbed 
by flight agitation all but one fifth of a meaſure. A third of a meaſure being added, 
there remained, after ſome agitation, but half a meaſure. Sulphur was precipitated as 
uſual ; but the mercury over which the acid ſtood attracted it from the acid, for it 
was blackened, which did not happen when the former acids were uſed. The reſi- 
duum burned juſt as pure hepatic air. Diſtilled vinegar abſorbs nearly its own bulk 
of air, and becomes lightly whitened ; but by agitation it may be made to take up 
about twice its bulk, and then becomes very turbid. N l 
One meaſure of cauſtic vegetable alkali, of the ſpecific gravity of 1.043, abſorbed. 
nearly four meaſures of alkaline hepatic air, which rendered it at firſt brown, though 
it afterwards became clear by the depoſition of ſulphur upon the face of the mercury. 
Cauſtic volatile alkali, of the ſpecific gravity of 0.9387, abſorbed 18 times its bulk of 
hepatic air; and Mr. Kirwan, from the circumſtance that the greater the quantity of 
"alkali the greater the abſorption, thinks this the beſt method of determining the 
ſtrength or real contents of ſuch alkaline liquors. The ſmoking liquor of Boyle is 
prepared with great facility by impregnating cauſtic volatile alkali with hepatic 
Alr. 8 
Mr. Kirwan proceeds in his paper to relate his experiments on the combinations 
7 of aj? 0 air with oil of olives, new milk, oil of turpentine, ſpirit of wine, and ether. 
He aſcertains more minutely the properties of water, and alſo of alkaline liquors im- 
pregnated with alkaline air; and then treats of the theory of this elaſtic fluid, in 
which he avails bimſelf of the modern doctrine of heat with peculiar felicity. -- 
He finds it difficult to conclude that hepatic air conſiſts of any thing * ee 
| | ſulphur 
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AIR 1 AIR 
ſulphur itſelf kept in an aerial ſtate by the matter of heat; and in particular he takes 


notice that every attempt to extract inflammable air from hepatic air, when-drawn from 
materials that previouſly contained nothing inflammable, proved abortive; though, 
on the contrary, when it was procured from ſuch materials as could ſupply inflam- 
mable air, the ſmalleſt proportion of that fluid was detected. He ſhews that it can - 
not conſiſt of liver of 2 volatilized; becaufe it may be extracted from mate- 
rials, ſuch as iron, ſugar, oil, and charcoal, which either contain no alkali, or a quan- 
tity altogether inconſiderable; and becauſe it is not decompoſable by marine or 
fixed air, which nevertheleſs decompoſe the liver of ſulphur. Neither can he admit 
of the ſuppoſition that the ſulphur in this air is ſuſtained in ſolution by the marine or 
vitriolic airs, becauſe it is producible from materials which contain neither of theſe 
acids; and from whatever ſubject it is obtained, it exhibits the characters of one and 
the ſame acid, namely, the vitriolic exceedingly weakened: and ſuch an acid, he 
obſerves, we may ſuppoſe ſulphur itſelf to be; for ſulphur unites with alkalis, cal - 
careous and ponderous earths, and moſt metals, as a weak acid might; and, except a 
manifeſt ſolubility in water (a property likewiſe poſſeſſed in a very weak degree by 
ſome other concrete acids), it exhibits every character of acidity. _ rae 
After thus rejecting the principal poſitions reſpecting the other compound matter 
_ which unites with ſulphur in the compoſition of hepatic air, our author continues to 
ſtate that Scheele has aſcertained that the matter of heat enters into its compoſition. 
This chemiſt found that acids excited much leſs heat in uniting with liver of ſulphur, 
whether alkaline or calcareous, than while uniting with a proportion of cauſtic fixed 
alkali or lime equal to that which enters into the compotition of thoſe livers ;_ 
whence he juſtly infers that the difference enters into the compoſition of the hepatic 
air produced. Mr. Kirwan, to prove the ſame thing, added marine ſelenite and ma- 
rine Epſom to ſolutions of liver of ſulphur, and found that the hepar was really de- 
compoſed, though no hepatic air was afforded: for the acid, he obſerves, having 
given out its ſpecific heat in uniting with the earths, had none to loſe or commu- 
nicate on uniting with the alkali, and conſequently the ſulphur receiving none, 
could not be thrown into the aerial ſtate. 01 | 
It is remarkable, continues he, that bodies capable of an aerial form receive the 
latent heat neceſſary for that form much more readily from a body that parts with 
its ſpecific heat than by the mere application of ſenſible heat. Thus aerated barytes, 
or the native combination of ponderous earth with fixed air, cannot be decompoſed 
by mere heat, though its air is eaſily ſeparated from it by an acid; and in the ſame 
manner antimony cannot be cleared of ſul phur even by vitrifaction, though it may by 
acids: ſo liver of ſulphur will not give hepatic air by mere heat, though it will by 
the intervention of an acid, even the weakeſt. And the reaſon he ſtates to be this: 
The matter of heat has no particular affinity with any ſubſtance, as is evident from 
its paſſing indifferently from any hot body to a colder, of whatever ſort or kind 
the bodies may be; but it is determined to unite with this or that body in a latent 
ſtate, in greater or leſs quantity, in proportion to the greater or leſs capacity of thoſe 
bodies to receive it. Now acids, by uniting to the alkaline baſis of the liver of ſul- 
phur, expel the ſulphur, and give it their heat at the inſtant the ſulphur by its ſe- 
paration has the capacity to receive it: whereas ſenſible external heat, acting alike on 
both the conſtituent parts of liver of ſulphur, ſeparates neither; or if it ſeparate them, 
yet by its ſucceſſive action it throws one of them into a vaporous ſtate firſt; and bo- 
dies that firſt acquire this ſtate can never after, he affirms, acquire an aerial ſtate by 
any ſubſequent acceſſion of heat. i e ee 
He thinks that the vitriolic and nitrous 1 are leſs adapted than the marine = | 
8 c | | 2 te 


: 
as" / 


A I R 1 92 J 1 


the production of hepatic air, moſt probably becauſe they have a ſtronger attraction 
to the ſulphur, and ſo detain it. | TD: | 

He accounts for the condenſation of hepatic air in water, from its great aptitude to 
give out its latent heat, particularly when in contact with ſubſtances to which it has 
any affinity. The precipitation of metals he aſcribes partly to its phlogiſticating 

the acids, and partly to its union with the metals themſelves. 

The union and condenſation of hepatic and alkaline airs are readily accounted for 
by him, from the known affinity or elective attraction of theſe ſubſtances to each 
other: and for the contrary reaſon it is as eaſily underſtood why common dephlo- 
giſticated, inflammable, and phlogiſticated airs have fo little action upon it. The 
ſtrong action of vitriolic air is confidered by him as pretty evidently ariſing from 
attraction, as is likewiſe the condenſation of nitrous air: but theſe circumſtances 
certainly require to be further inveſtigated in any theory. N | 

On the whole therefore we may obſerve, that the theory of the compoſition of 
hepatic air from a combination of inflammable air and ſulphur being proved by no 
direct experiment but that conciſely related by Haſſenfratz in the Philoſophical 
Tranſactions, and inferred in other inſtances from the diſputed doctrine of the decom- 
poſition of water, labours under ſeveral difficulties. This decompoſition is doubtful; 
the theory does not account for ſuch decompoſition taking place in the common 
inſtance where ſulphur is ſeparated from the hepar by an acid, and moſt of the facts it 
inſiſts upon may be as well explained upon Mr. Kirwan's theory. But, on the other 
hand, Mr. Kirwan's theory, though it opens an extenſive field of reſearch highly wor- 
thy of the utmoſt attention of chemiſts, labours under difficulties perhaps of equal 
magnitude. The materiality of heat is a conteſted point; and though the general 
facts may be treated of without neceſſarily requiring a deciſion of this great queſ- 
tion, yet there are ſo few yet inveſtigated, that the tranſitions of heat in particular 
inſtances do not ſtand much higher, for want of experimental proof, than any other 
D hypotheſis, which, though it may be true, does not command our whole 
aflent till farther proofs are exhibited. If the heat excited by chemical mixtures be 
ſuppoſed to depend on peculiar motions, the inferences reſpecting the changes of 
temperature in chemical operations will take a different form; and in decompoſi- 
tions, where four principles are concerned, the defect of elaſtic matter may be aſ- 
cribed to the effect of double affinities by thoſe who are diſpoſed to reject the doc- 
trine of the tranſition of a matter of heat: and laſtly, though liver of ſulphur emits 
no hepatic air by mere heat, though it will by the intervention of an acid, and this is 
ſtated to depend on the acid giving out its latent heat when it enters into combina- 
tion with the alkali; yet the ſame doctrine ſeems inſufficient to account for the pro- 
duction of hepatic air from liver of ſulphur when heated with mere water, unleſs the 
water be ſuppoſed alſo to have given out its heat in combining with the alkali. In 
this caſe we ought therefore to find water, alkali, and ſulphur ; whereas in fact we find 
alkali and vitriolic acid: ſo that the water muſt either have dephlogiſticated the ſul- 
phur, or afforded vital air, and by that means have converted it into vitriolic 
acid. / TP - By: £4 +3015: Foy Fe” 
From theſe obſervations it appears that ſeveral experiments require to be made, 
and carefully repeated, before we can with certainty conſider ourſelves in poſſeſſion 
of a complete theory of hepatic air. And theſe reſearches are ſo much the more de- 
firable, as they nearly relate to the great queſtions of the compoſition of water and the 
conſticution of acids. | | 364] N e 
AlR, INFLAMMABLE. All animal or vegetable ſubſtances which can be 
burned by heating in the open air, will afford inſlammable air if heated in _ 

; | | VELUCIS. 
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veſſels. It appears however to be a general rule or condition, that water ſhould- be 
preſent in every caſe wherein inflammable air is produced, whether it be that this 
elaſtic fluid is moſt frequently afforded by the decompoſition of water, or whether 
it be indiſpenſably requiſite that water ſhould be preſent, and form part of every per- 
manently elaſtic fluid. The inflammable air of animal or vegetable bodies is uſually 
mixed with air of other kinds, and with oleaginous or other immediate principles 
that are volatilized, and commonly remain ſuſpended for an unlimited time. Some 
of the metallic ſubſtances, during their ſolution in acids, or when ignited in contact 
with water or ſteam, emit or extricate inflammable air, which is conſidered to be 
the pureſt of any. __ : 5 „ 
Chemiſts are not agreed whether inflammable air in all its varieties do conſiſt of | 
one and the ſame matter vitiated by the admixture or ſolution of other ſubſtances, 8 
or whether theſe ſeveral kinds differ eſſentially from each other. Mr. Kirwan con- 
ſiders it as phlogiſton nearly pure, and conſequently infers that it eſcapes or is diſen- 
gaged in the combuſtion or calcination of metals, as it certainly does in all the ordinary 
. of combuſtion. The philoſophers who hold this opinion muſt therefore 
moſt eminently maintain that pure inflammable air is one and the ſame ſubſtance, 
and that all combuſtible bodies whatever conſiſt of this identical matter combined 
with other baſes, by which its apparent properties are varied. The chemiſts of the 
antiphlogiſtian ſchool, though they do not admit of any general principle or cauſe of 
combuſtibility, except a ſtrong attraction for vital air, are nevertheleſs of opigion 
that pure inflammable air is one of the ſimpleſt bodies in nature, capable of 1 5 
and ſuſpending a great variety of bodies, and that all the inflammable fluids yet diſ- 
covered are nothing more than inflammable air holding other bodies in ſolution. 
They have accordingly availed themſelves of this poſition, together with the decom- 
poſition of water, to account in a very elegant manner for many of the phenomena of 
nature and art. Se HEPA TIC AIR; VEGETABLE KINGDOM; WATER. 8 
The proceſs for obtaining inflammable air in its pureſt ſtate conſiſts in diſſolving 
metallic bodies in acids, and collecting the elaſtic fluid which eſcapes during the — | 
ferveſcence that takes place. Theſe operations are treated of under the reſpective: 
metals. That moſt commonly uſed confiſts in diffolving iron ſhavings or wire in 
diluted vitriolic acid. The ſpecific gravity of this inflammable air is uſually: about - 
one tenth of the common air of the atmoſphere, but it is faid to have been obtained 
ſeventeen times hghter. Of this however I very much doubt. From this extreme 
rarity it has been applied to float air-balloons, the inſtances of which are too nume- 
rous, and have too ſtrongly claimed the public attention, to be recited in this place. 
Inflammable air, like every other permanently elaſtic fluid which does not contain 
vital air, is incapable of maintaining combuſtion, or of taking fire by the electric 
ſpark, though it be itſelf eminently inflammable when vital air 1s preſent. | 
It is remarkable that all the acids which are capable of affording air by the ſolu- 
tion of metals give inflammable air when the ſolution is properly conducted for that 
purpole, the nitrous acid excepted. But this acid, whether it be concentrated or di- 
luted, affords only nitrous air more or leſs modified. From this and other circum- 
| ſtances, the antiphlogiſtic philoſophers have inferred that the inflammable air which 
appears during the ſolution of metals is in all caſes produced by the decompoſition 
of the water with which the acid is diluted, and that the acid anſwers no other 
purpole in theſe operations than to facilitate the decompoſition by virtue of its at- 
traction for the metallic calx: that is to ſay, according to this theory, of which Mr. 
de la Place is the author, the metal conſidered as a fimple ſubſtance attracts vital air 
from the water, but not with ſufficient force to decompoſe that fluid, if it were not for 
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the acid which tends to diſſolve this compound or metallic calx, and by that means 
facilitates the decompoſition of the water. The other principle of the decompoſed 
water, namely the inflammable air, flies off. See METALS. 

The ſame queſtion concerning the decompoſition of water, and the exiſtence of 
phlogiſton or inflammable air in metals, continually preſents itſelf in accounting for 
the calcination and reduction of thoſe bodies by either of the two theories of che- 
miſtry. A large quantity of inflammable air is afforded when the ſteam of water is 
cauſed to paſs through a red hot iron tube, and indeed the ſame effect takes place when 
iron is immerſed for a length of time in pure water, though the quantity of inflam- 
mable air is not conſiderable. The iron itſelf is converted into that kind of calx 
which is known at the forges by tie name of finery cinder. If this calx be heated 
with the burning glaſs in inflammable air, its metallic ſtate is reſtored, and water ap- 
pears. Here alſo the antiphlogiſtians conclude that the water is decompoſed, and 
again recompoſed, during the revival of the iron. But the phlogiſtian philoſophers 
conſider the inflammable air as conſiſting chiefly of phlogiſton, which they ſtate to 
be one of the component parts of the iron; and conſequently they infer that finery 
cinder conſiſts of water united to the calx of iron, or iron deprived of its phlogiſton ; 
and in the proceſs of revivification they affirm, that the inflammable air or its phlo- 
giſton has combined with the calx of iron, and expelled the water which accordingly 

pears. | | 

We have had frequent occafion to ſtate the compoſition of water as being formed 
of vital and inflammable air in due proportions united at a red hear ; and under thear- 
ticle WATER we have ftated the experiments and inductions upon which this poſition 
depends. We ſhall therefore only remark in this place, that the combuſtion of vital 
and inflammable air affords water in very conſiderable quantities, together with ni- 
trous acid and fixed air; and that the antiphlogiſtians conſider water as compounded 
of the two firſt, while they ſuppoſe the latter to be impurities ariſing from the pre- 
ſence of phlogiſticated air and charcoal (e Acid, nitrous; and Alx, FIXED): but 
that, on the other hand, Dr. Prieſtley, and ſeveral of the chemiſts who believe in the 
exiſtence of phlogiſton, think that the two airs produce nitrous acid and fixed air, 
according to the ſtate of the combuſtion, and that the water which appears 1s nothing 
on but that which pre-exiſted in the airs, and is eſſential to their ſtate of elaſtic flu- 
idity. . 

The electric ſpark taken in any kind of oil produces inflammable air, and the 
ſame is the caſe with ether, except that this laſt is abſorbable by water, all but one 
third, which reſidue is the inflammable part. It is probable that the abſorbed part 
is vitriolic acid air. Spirit of wine likewiſe affords inflammable air by the ſame 
proceſs. Dr. Prieſtley obſerves, that the electric ſpark probably afforded the heat 
which is neceſſary to give the permanently elaſtic ſtate to the inflammable part and 
the water contained in theſe fluids. ooh 

In the extrication of inflammable air by heat from combuſtible ſubſtances the ma - 
nagement muſt be different according to their reſpective natures. If the ſubſtances 
be fluid, heat applied to them directly makes no change in their conſtitution, except 
by volatilizing ſome of their principles, and decompoſing the ſolid refidues. But 

when fluids are made to paſs in theform of vapour through tubes previouſly made red 
hot, in which they are neceſſarily expoſed to a red heat themſelves, they are readily 
decompoſed. Two ounces of ſpirit of wine by this treatment afforded about 1900 
onnces of inflammable air, which burned with a white flame, and had no mixture of 
fixed air; which from experiment was found to weigh about 633 grains, and the watery 
reſiduum was 168 grains: ſo that there were 20 grains either loſt in the operation, 
> | | 5 pros or 
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or not accounted for in the eſtimate or inferred ſtate of the weight of the aerial pro- 


duct. Vitriolic ether alſo afforded much inflammable air without any fixed, as did 
alfo ſpirit of turpentine and olive oil mixed with whiting. From other experiments 


it is clearly aſcertained that flame conſiſts of inflammable air extricated from com- 


buſtible bodies by heat, and taking fire by virtue of that heat and the acceſs of at- 
moſpheric air. . . 
Sulphur incloſed in an earthen tube, and melted, affords inflammable air when 
ſteam is paſſed over it. This is of the ſame quality as is procured from iron by vi- 
triolic acid; and conſequently affords the ſame field for diſcuſſion reſpecting the de- 
compoſition of the water, or the phlogiſton of the ſulphur, as preſented itſelf in that 


caſe. 


Inflammable air abſorbed by hot charcoal, and again expelled by immerſion in 


water, does not appear to have undergone any remarkable change in us properties: 


neither is it rendered leſs inflammable by the putrefaction of animal or vegetable 
ſubſtances in it. Plants alſo grow in this fluid, without impairing its inflammability. 
Water imbibes about one thirteenth of its bulk of this air, which being afterwards 


2 by heat proved as inflammable as ever. Dr. Prieſtley found however that 
it 


came converted into reſpirable air by agitation in water: doubtleſs by the 
radual admixture with the external air; for Haſtenfratz * appears to have clearly 
Tocided that water kept in contact with inflammable air for three years makes no 
alteration in the properties of that aerial fluid. IM | | 
The electric ſpark taken in inflammable air has a red colour, but does not pro- 
duce any other change in it but the depoſition of a ſmall quantity of acid F, which 
is probably extraneous to it. Change of temperature only changes its dimenſions for 
the time, when it has free liberty to expand: but when this fluid is expoſed to a red 
heat in a flint glaſs tube hermetically ſealed, it renders its ſurface perfectly black, moſt 
probably by reviving part of the calx of lead which enters into the compoſition of 
that body. This is rendered nearly certain by heating minium in the black tube, 
which immediately reſtores its tranſparency, no doubt by virtue of the pure air which 
it is known to emit by heat, and which again calcines the lead in the glaſs, while the 
minium itſelf approaches towards the metallic ſtate. | 
The revival of metals by heating them with a burning glaſs in inflammable air 
over mercury affords matter for ſpeculation of the moſt intereſting nature, and is ex- 
plained according to both the theories of chemiſty. The general facts are, that the 
calces of lead, iron, mercury, and other metals, are reduced more or leſs to the me- 
tallic ſtate by ſuch treatment, while part of the inflammable air diſappears, and water 


is produced, the metals being, as in other caſes, of leſs abſolute weight than the calces 


from which they were obtained. It muſt be confeſſed that theſe experiments being 


upon ſo ſmall a ſcale, afford room for controverſy reſpecting the quantity and even 


the nature of the products; but taking the reſults as here ſtated, the inferences ac- 


cording to the ſeveral theories will be, firſt, according to the phlogiſtic theory it 
muſt be concluded that the inflammable air ſupplies phlogiſton to the metal and re- 
duces it, and thar the water has been either emitted by the calx, or depoſited by the 
inflammableair, the former of which is rendered probable from the power of calcining 
many of them by mere heating in contact with ſteam, and the latter from a variety of 
facts; or, according to the modern theory, the inflammable air unites with the vital 
air of the calx, and forms water, while the metal becomes reduced fimply by the loſs 


of the air which calcined it. This is ſomewhat fimpler ; becauſe, according to the 


* Annales de Chimie, I. 173. f Deſcription de la Machine Electrique de Teyler, I. 22. 
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other explanation, there muſt be two ways of calcining metals, one by combining 
blem with water, and the other with vital air; a circumſtance which however 1 is very 
far from being improbable. | 

Charcoal, which by heat, in contact with vital air, affords fixed air (ſee page 84), 
produces fixed air, together with an heavy kind of inflammable air, when ſteam is 
paſſed over it in a ſtate of i ignition. This is concluded by Dr. Prieſtley, and many 
other chemiſts, to be an intimate combination of fixed air and inflammable air; as 
indeed ſeems to be ſufficiently proved by burning it with vital air, in which caſe a 
very conſiderable reſidue of fixed air is left. In ſome caſes, however, the quantity 
of fixed air thus obtained exceeds the whole weight of the inflammable air made uſe 
of ; a circumſtance from which Dr. Prieſtley infers, that the fixed air is produced by 
a combination of the vital air with part of the inflammable air. But the French che- 
miſts, who conſider fixed air as an acid compoſed of vital air, united with a peculiar 
baſis which forms the greateſt part of the weight of charcoal, find no difficulty in 
accounting for this ſurplus of weight in the fixed air afforded or left after burning 

the heavy inflammable air: for they ſtate, that this laſt aerial fluid conſiſts: of light 
inflammable air holding charcoal as the baſe of fixed air in ſolution ; and they eaſily 
admit that this baſis may require more vital air to acidify it, than it before required of 
inflammable air to diſſolve it; in which caſe the fixed air will really be the heavieſt ; 
not to mention that this fixed air may ſuſpend a larger quantity of water than the 
denſe inflammable air was capable of ſupporting. 

The inflammable air of marſhes, which is emitted from the waters of ſtanding 
pools, drains, or privies, is the ſame as is produced by the putrefaction of organized 
tubſtances, eſpecially animal matters, in water. It is emitted either before or after 
the production of the volatile alkali which is afforded. by this laſt ſtage of ſpontaneous 

decompoſition. When it is conſumed by detonation with vital air, it leaves a reſidue 
of phlogiſticated air, and appears to differ from volatile alkali in the proportion of its 
principles and their want of combination, and alſo probably in the admixture of 
ſulphur or phoſphorus in ſome caſes, which may render it hepatic. It would not 
be difficult to exhibit ſituations in which inflammable air and phlogiſticated air might 
be emitted from putrefying ſubſtances without combining together, either in conſe- 
quence of their rapid acquiſition of the elaſtic ſtate, in which, either by the interpo- 
ſition of the matter of heat in a latent ſtate, or more probably by the particles being 
thrown beyond the uſual limits of chemical attraction, they would be kept apart: but 
this ſubject demands to be farther proſecuted by experimental reſearch. See War ERB 
Iron; PHLoGisTON. 

AIR, MARINE, or MARINE Acip Air. The marine acid readily aſſumes 
the per 'manently elaſtic ſtate by the application of heat, or by expelling it from 
combinations in which the diſengaged acid does not meet with a ſufficient quantity 

of water to hold it in ſolution. For the general properties of this aeriform acid, /ee 
ACID, MARINE. 

AIR, MARINE, AERATED, or DEPHLOGISTICATED. See Acip, 
MARINE, AERATED, or DEPHLOGISTICATED. | 

AIR, NITROUS. This air is a modification of the nitrous acid from which 
part of its vital air has been ſeparated, at the ſame time that, according to the fol- 
lowers of Stahl, it has received en or the principle of inflammability. See 
AC1D, NITROUS. 

AIR, NITROUS, DEPHLOGISTICATED. The nitrous acid upon its de- 
compoſition or phlogiſtication is deprived of vital air, and receives phlogiſton ac- 
cording to the ancient theory. During this progreſs of change it becomes red ni- 

trous acid, nitrous air, * nitrous air, and laſtly, phlogiſticated - 
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The dephlogiſticated nitrous air, which is remarkable for its want of acidity, like tige 
air called nitrous air, and its reſemblance to vital air in maintaining combuſtion, 
though like phlogiſticated air it is fatal to animal life, is produced only in certain 
circumſtances. Its conſtitution has not yet been clearly inveſtigated; and chemiſts 
have either ſuppoſed it to poſſeſs more vital air, and leſs phlogiſton, than nitrous 
air, or the contrary, accordingly as their attention was fixed upon one or other of | 
its ſeveral properties. To me it ſeems to be a triple compound of vital air, phlo- 44 
giſticated air, and inflammable air; and that the extrication of the former principle 
is facilitated, in certain circumſtances, by the diſpoſition of the two latter to combine, 
and form volatile alkali. But experiments are wanting to decide on this ſubject. 
See Ac1D, NITRo uus. | 5 
AIR, PHLOGISTICATE D. The reſidue of common air vitiated by com- 
buſtion, or any other proceſs by which phlogiſton is ſuppoſed to be extricated, is 
moſt commonly known by the name of phlogiſticated air. The French call it azote; 
and ſome chemiſts diſtinguiſh it by the name of mephitis, or mephitic gas; none 
of which terms indeed denote any property excluſively poſſeſſed by this elaſtic fluid, 
though preferable to the former denomination, which refers to a ſuppoſition neither 
proved nor generally admitted. It is not however our buſineſs to change the names 
which are generally found in the writings of the beſt chemiſts; and for this reaſon 
we treat of it by the former appellation. | ST 
Ihe characteriſtic properties of the ſeveral permanently elaſtic fluids are in general 
very eaſy to be exhibited. Thus vital air maintains combuſtion, and acidifies nitrous air ; 
fixed air is abſorbed by lime-water, and precipitates the lime in a mild ftate ; alkaline 
air forms a white cloud with acids, beſides exhibiting its own peculiar ſmell ; nitrous 
air ſpeedily forms nitrous acid by combining with vital air. And the other airs have 
alſo their reſpective criterions, which may be ſeen by conſulting the ſeveral articles. 
Phlogiſticated air however ſeems, in general, to have been diſtinguiſhed in no other 
way than by its not poſſeſſing any of the diſtinctive marks of the other known airs : 
ſo that, 1n all operations, the aerial reſidues which exhibited neither acid nor alkaline 
properties, nor were abſorbed by water, nor affected other kinds of air by combining 
with them and altering their dimenſions, have been called phlogiſticated air. The 
poſitive properties beſt calculated to diſtinguiſh this kind of air from every other, are, 
its forming nitrous acid by mixture with vital air, and electrization; and its forming 
volatile alkali by combination with inflammable air. The firſt of theſe operations is 
very long, and the latter, though continually performed by nature, cannot be done 
with any degree of facility in the operations of art; becauſe the elaſtic ſtate of the 
two fluids prevents their combination. See AciD, NITROUS, page 33; and alſo Ais, 
ALKALINE, page 75—78. 2 
Among the great number of proceſſes by which the air of the atmoſphere may be 
rendered noxious, or deprived. of its reſpirable part, it is evident that ſome of them 
will be better calculated than others to afford the reſidue of phlogiſticated air un- 
mixed with other elaſtic fluids. The combuſtion of phoſphorous affording an acid 
not at all volatile is one of the beſt methods, but by no means among the cheapeſt. 
When common air is expoſed to liver of ſulphur, or to iron filings and ſulphur moiſ- 
tened, it becomes completely diveſted of vital or dephlogiſticated air; but in the firſt 
caſe the emiſſion of hepatic air cauſes an impurity in the reſidue, and in the latter there 
is not only an emiſſion of inflammable air, but likewiſe a formation of volatile alkali 
by the combination of the inflammable air in the naſcent. ſtate with. part of the 
phlogiſticated air. The air bladder of the carp contains phlogiſticated air of conſi- 
derable purity 3 but this can be obtained ny at certain ſeaſons when the fiſh are in 
| ; plenty, 
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plenty. The pureſt phlogiſticated air is ſaid to be that which is obtained by cauſing 
the dephlogiſticated or acrated marine acid, as it is diſengaged in the aerial form, to 
be received in a bottle containing the moſt pure volatile alkali, In this caſe the 
volatile alkali is decompoſed ; its inflammable air combines with the vital air of the 
marine acid, while its phlogiſticated air is emitted. 

The excellent Beitholler, in his enquiries into the nature of animal ſubſtances, 
found that phlogiſticated air, or its baſe, compoſes a large proportion of their maſſes. 
He draws this inference from the conſideration, that it is diſengaged in large quan- 
tities by the application of a weak nitrous acid at a moderate temperature (ſee 
| Page 40). M. de Fourcroy * has repeated, and extended theſe experiments, and 

105 

That azote (phlogiſticated air), or its baſis, is ſo abundant in animal matters, 
Fas theweakeſt nitrous acid, aſſiſted by a ſlight elevation of temperature, is ſufficient 
to diſengage it. The heat of the atmoſphere, when it exceeds ſeventy degrees, is 
ſufficient for the purpoſe. But when a greater heat 1s applied by art, the diſen- 
gagement is interrupted by an abſorption, which requires the experiment to be made 
with caution. | 

2. The quantity of phlogiſticated air 15 not the ſame from different animal parts. 
Gelatinous ſubſtances afford the leaſt ; next to theſe the aluminous matter which 
hardens and becomes opake by heat, ſuch as the white of egg. Serum of blood, 
cheeſe, and the like, afford a larger quantity. And moſt of all the concreſcible fibrous 
matter, ſuch as the clot of the blood, and the greater part of the muſcles, affords the 
largeſt quantity of phlogiſticated air. 

The fleſh of young animals affords leſs than that of old. But the difference is 

not conſiderable between frugivorous and carnivorous animals, or between fiſhes and 

uadrupeds, except that the latter appear to afford it more readily ; a circumſtance 

3 which this chemiſt ſuppoſes the greater promptitude of fiſhes to putrefy may 
ariſe. 

4. The nitrous acid requires as much alkali to ſaturate it after it has ſerved this 
proceſs as before. If the product of true nitre were equal in both caſes, this circum- 
ſtance would incontrovertibly prove, that the phlogiſticated air came from the ani- 
mal ſubſtance, and not from the nitre : but in the ſaturation of nitrous acid the quan- 
tity of alkali will differ accorllipgly as the acid itſelf is more or leſs fuming or phlo- 

iſticated. 
4 5. The proportion of phlogiſticated air afforded by various animal ſubſtances in 
this way is in proportion to the volatile alkali they reſpectively afford by diſtillation; 
and ſuch bodies as, by ſpontaneous change or putrefaction, have become in part con- 
verted into volatile alkali, do not afford any phlogiſticated air. 

Phlogiſticated air is leſs heavy than common air. It ſuddenly extingyiſhes flame, 
and very quickly and inevitably deftroys animal life. If it be mixed with vital air 
in the proportion of about 72 parts to 28 of the vital air, it forms a fluid not per- 


ceptibly differing from the air of the atmoſphere. No evident effect takes place 


between phlogiſticated air and water, or earthy ſubſtances. Nitrous acid abſorbs a 

rtion of it, and is rendered fuming, Delicate blue colours are ſlightly reddened 
by this air. Its ſmell 1s peculiar and unpleaſant. Agitation in water and the ef- 
fects of vegetation have been found to render it more reſpirable than before. But 
cheſe facts do not appear to be any proof that it contains vital air; for it is well 
known that any air agitated in a tub of water becomes gradually mixed with the air 
of the atmoſphere; and when plants vegetate in phlogiſticated air, and render it leſs 


+ "WM Annales de Chimie, I. 40. 


noxious, 


&-E i [: 9g AZLERA 


- noxious, it is moſt probable that this effect ariſes from the vital air which plants 
are known to emit in certain circumſtances during life, together with the abſorp- | 
tion of part of the phlogiſticated air which they imbibe. f 

AIR, PHOSPHORIC. The phoſphoric acid reſembles denſe vitriolic acid, 
in the difficulty with which it afſumes the vaporous form, and the readineſs of its ſub⸗ | 
ſequent condenſation. Dr. Prieſtley's attempts to obtain it in the aerial form, by 
treating it with mercury and with ardent ſpirits, were ineffectual; and though it 
acted upon iron, yet the aerial produce was inflammable, which the Doctor does not 
ſeem to think of a phoſphoric nature. 5 

Phoſphorus however, which in ſo many particulars reſembles ſulphur, is likewiſe 
capable of affording a permanently elaſtic fluid of the hepatic Kind, when it is heated 
with alkali *. Ten or twelve grains of phoſphorus were mixed with about half an ounce 
of cauſtic fixed alkaline ſolution in a very ſmall phial, furniſhed with a bended tube, 
and the air was received over mercury. Upon the firſt application of heat, two 
ſmall exploſions took place attended with a yellow flame and white ſmoke, which 
penetrated through the mercury into the receiver; theſe were followed by an 
equable production. of air. At laſt the phoſphorus began to ſwell and froth ; and 
the rupture of the phial being feared, the tube was ſtopped to prevent the acceſs of 
_ atmoſpheric air. But while diſpoſition was making to Ciſengage the phial and tube 
from the apparatus, and throw it into a water tub, it burſt with a loud exploſion, by 

reaſon of ſome obſtruction in the tube, and a fierce flame immediately iffued from 1 it. 
The quantity of air obtained was however about 8 cubic inches. 

This air was diminiſhed very lightly by agitation with an equal bulk of water, and 
then became cloudy like white ſmoke, but ſoon afterwards recovered its tranſpa- 
rency. Upon turning up the mouth of the tube to examine the water, the unab- 
ſorbed air inſtantly took fire, and burned with a yellow flame without exploding, 
leaving a reddiſh depoſit on the ſides of the tube. The temperature was 680. 

Water impregnated with phoſphoric air, and over which this air had burned, 
ſlightly reddened tincture of litmus, and did not affect Pruſſian alkali: but water 
impregnated with this air, without dasein the air to burn over it, ſcarcely affected 
litmus. 

To a menſure of phoſphoric air, Mr. n let up a a of water, and 
through this ſome ſmall bubbles of common air; every bubble flamed, and pro- 
duced a white ſmoke, until about half as much common air was :ntreduced as there 
was originally of phoſphoric ; and yet the original bulk did not ſeem to be increaſed. 
The flame each time produced a ſmall commotion, and a ſmoke deſcended after in- 
flammation into the water: when flame ceaſed to be produced, ſmoke ſtill followed 
the introduction of more air. Bubbles of phoſphoric air, eſcaping through mercury 
into the atmoſphere, flame, crackle, and ſmell exactly like the electrie ſpark. 

Nitrous air produced a very flight diminution with a white ſmoke in phoſphoric 
air; alkaline air ſcarcely at all diminiſhed i ir 3 fixed air produced a white {moke, | 
ſome diminution, and a yellow depoſit, 25 

Phoſphoric air is ſpeedily deſtructive of animal life. The difference betiveen this 
air and {ulphureous hepatic air, appears very nearly to follow the greater combuſtibi- 
lity and volatility of the phoſphorus ; and as far as their reſpective properties are 
known, their theories are much the ſame. Some chemiſts conſider phoſphoric air 
as nothing but phoſphorus in the aerial ſtate; but moſt of the antipblogiſtian philo- 
ſophers admit it to conſiſt of a ſolution of phoſphorus in inflammable * afforded by 
the decompoſition of water. 33 
AIR OF SPARRY FLUOR. Se AciD or Fl von. 13 c doi e 


* Rirwan in Phil. Tranſ. for 1785. 
| | 
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AIR, VITAL, r DEPHLOGISTICATED. This aerial fluid being the grand 


inſtrument of combuſtion, taken in the molt extended ſenſe, has fo confiderable a 
ſhare in moſt of the operations of chemiſtry, that there are few of the articles of the 
preſent work which do not tend to explain and elucidate its properties. It com- 
poſes between one third and one fourth of the weight of the air of the atmoſphere, 
and 1s abſorbed by various bodies, from which it may afterwards be extricated or ex- 
pelled by heat aſſiſted by the action of light. See Arr, ATMOSPHERICAL. 

It may be obtained by heat, from mercury calcined without addition; from 
red precipitate, and other mercurial calces; from minium ; from manganeſe, 
and other metallic calces; from moſt nitrous and vitriolic falts. It is alſo con- 
tained in the bladders of ſea weed, and in waters. The green vegetable matter 
formed in water emits it by the action of light; and it is found in general that the 
green leaves of plants, expoſed to the action of light, emit vital air. Moſt of the 
vital air thus obtained is accompanied by an admixture of phlogiſticated air. The 
pon is that from precipitate per ſe newly made, or preſerved in cloſe veſſels; or 
rom manganeſe ; or from the leaves of plants. | 2 

Vital air is ſomewhat heavier than the common air of the atmoſphere, and main- 
tains combuſtion longer in proportion to its purity. The combuſtion by this fluid 
is aſtoniſhingly intenſe, and appears, when urged by the blow - pipe in a ſtream upon 
a {mall portion of ignited matter, to equal or exceed the powers of the ſtrongeſt 
burning lenſes or mirrors. We have no account of experiments yet made with both 
in combination ; though there is no doubt but that they would prove highly intereſt- 
ing. The teſt of nitrous air, and every other fact in which this air is concerned, in- 
dicate its ſuperior efficacy or purity, with regard to combuſtion and the maintenance 
of animal life. See Acid, niTROUS. FA Thea 

Vital air being abſorbed or transferred in thoſe combuſtions in whichacids are pro- 
duced, it is univerſally admitted as the chief cauſe of acidity in bodies: that is to 
fay, acids are combuſtible bodies united with vital air, and deprived of phlogiſton, ac 
cording to the theory of chemiſtry which admits that principle. See the general 
article Acips; and alſo the ſeveral Acips reſpectiveaxy. 5, fall 

Moſt of the heat in combuſtion is taken to ariſe from the condenſation and 
change of capacity of vital air, when ir paſſes from the elaſtic to the denſe fluid or 
folid ſtate. See CompusTIONn and Heat. Heat is, however, produced very fre- 
quently by the mere tranſition of vital air from one combination to another: as, for 
example, when gun-powder is fired, the vital air of the nitre is tranſmitted to the 
charcoal. In fuch caſes the change of capacity may not be always in the vital air, 
though it ſeems probable. | as ps: 

Whether vital air in all caſes produces an acid by combination in due proportion 
with combuſtible matter, has not been yet aſcertained. There being no other com- 
buſtible bodies than metals, acid baſes and inflammable air; and ſeveral metals 
being acidifiable ; there ſeems to be little queſtion, except concerning inflammable 
air. When this is burned with vital air, there is a production of water with nitrous 
acid and fixed air. Whether the water be formed by the union of vital and inflam- 
mable air, and the two acids which accompany it be merely the reſult of caſual im- 
purity ; or whether the two airs be employed in forming theſe acids, while the water 
is merely depoſited, which was before fuſpended during the permanently elaſtic ſtate 
of the airs; are ſubjects of controverſy which at preſent divide ſome of the moſt emi- 
nent chemical philoſophers. Sze WATER. | | 

Vital air changes the colours of vegetable and animal ſubſtances. It is this prin- 
ciple which is the chief agent in bleaching of cloth, and in the hardening of wax. 
See BLEACHING. | 
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AIR, VITRIOLIC. When the vitriolic acid is dephlogiſticated, or deprived of 
part of the due proportion of vital air required to conſtitute the moſt perfect ſtate of 
acidity, it becomes volatile, and readily aſſumes the aerial form. For the various 
properties and habitudes of the acid in this ſtate, /ee Aciv, virrioLic, page 66. 

ALABASTER. Among- the ſtones which are known by the name of marble, 
and have been diſtinguiſhed by a conſiderable variety of denominations by ſtatua- 
ries, and others whoſe attention is more directed to their external characters and ap- 
pearance than their component parts, alabaſters are thoſe which have a greater or 
leſs degree of imperfect tranſparency, a granular texture, are ſofter, take a duller 
poliſh than marble, and are uſually of a white colour. Some ſtones, however, of a 
veined and coloured appearance, have been conſidered as alabaſters, from their poſ- 
ſcfling the firſt mentioned criterion ; and ſome tranſparent and yellow ſparry ſtones. 
have alſo received this appellation. 

Chemiſts are at preſent agreed in applying this name only to ſuch opake, conſiſtent 
and ſemi-tranſparent ſtones as are compoſed of lime united with the vitriolic acid. 
But the term is much more frequent among maſons and ſtatuaries than chemiſts. 
Chemiſts in general confound the alabaſters among the ſelenites, gypſums, or plaſter of 
Paris, more eſpecially when they allude only to the component parts, without having: 
occaſion to confider the external appearance, in which only — ſeveral compounds 
differ from each other. ö 1 jt 226 
As the ſemi-opake appearance and granular texture ariſes merely from a diſturbed. 
or ſucceſſive cryſtallization, which would elſe have formed tranſparent ſpars, it is ac- 
cordingly found that the calcareous ſtalactites, or drop-ſtones, formed by the tranſition 


of water through the roofs of caverns in a calcareous ſoil, do not differ in appearance 


from the alabaſter, moſt of which is alſo formed in this manner. But the calcareous: 
ſtalactites here ſpoken of conſiſts of calcareous earth and fixed air; while the alabaſ- 
ter of the chemiſts is formed of the ſame earth and vitriolic acid, as has already been 
remarked. R | | gs 
ALBUM GRACUM. | Innumerable are the inſtances of fanciful ſpeculation, - 
and abſurd credulity, in the invention and application of ſubjects in the more ancient 
materia medica. The white and ſolid excrement of dogs, which ſubſiſt chiefly on 
bones, has been received as a remedy in the medical art, under the name of Album 
Græcum. It conſiſts, for the moſt part, of the earth of bones, or lime in combina- 
tion with phoſphoric acid. | =p | | 
ALCHEMY. The practice of chemiſtry, comprehending every operation which 
is not mechanical, muſt of courſe have been among the earlieſt conſequences of 
thoſe efforts of the human mind which ſupply our wants, and diftinguiſh civilized _ 
nations from the uncultivated. The various arts dependant upon this ſcience were 
practiſed for ages before the ſyſtematic reaſoning and inferences of philoſophers had 
traced its dependances, and formed the ſcience itſelf. Immediate profit is the ohject 
of purſuit in thoſe who practiſe the arts; and while the ſeveral branches of chemical 
operation continued to be mere arts, their profeſſors or practiſers had in general no 
other views. It could not but happen, however, but that men of abilities would be 
found among theſe profeſſors, who would reaſon well or ill upon what they ſaw ; and 
as all reaſoning with regard to natural appearances conſiſts chiefly in the claſſing of 
fimilar phenomena, and deducing other events from them by analogy, it would fol- 
low of courſe that theſe men would diſcover rules, and eſtabliſh general obſervations, . 
by means of which their operations would be facilitated and extended. The ſpirit 
of trade would nevertheleſs intermix itſelf with their ſpeculations, and lead them. to 
conſider their diſcoveries as lucrative ſecrets, not to be communicated but to —_ 
0 
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of the ſame profeſſion, whoſe ſucceſsful reſearches had enabled them to afford 
other ſecrets in return. Thus it was that philoſophical chemiſtry had its birth: in 
its infancy it was alchemy, a ſcience whoſe profeſſors were tradeſmen, dazzled at 
the fruitful and extenſive conſequences to which their reſearches ſeemed to lead; 
looking down upon and deſpiſing the common operator, who pꝓoſſeſſed no clue to 
lead him beyond the ordinary courſe of his buſineſs; and extolling their own know- 
ledge, which, from vanity as well as motives of profit, they either kept to themſelves, 
ar communicated in myſterious and enigmatical writings, The earlieſt philoſophi- 
cal writers on chemiſtry were alchemiſts, and diſtinguiſhed themſelves from common 
chemiſts by this appellation. As the true methods of philoſophizing became better 
known, and hberality of ſentiment increaſed, chemiſtry became a ſcience in the 
hands of men of beiter taſte and more enlightened judgment. The writings of the 
alchemiſts and their elevated profeſſions continued notwithſtanding to have their 
effects upon many perſons, and are not entirely without their influence at the preſent 
inſtant. The efficacy of chemical preparations for medical uſe proved ſufficient for a 
long time to enforce a certain degree of credit in favour of a panacea, or univerſal 
medicine, powerful to cure all diſeaſes ; and a number of facts ill underſtood, and 
taken as the ground of extenſive and plauſible inferences, have induced numbers to 
believe that metals might be tranſmuted into each other. This laſt operation was 
chiefly aimed at the tranſmutation of metals of inferior price into gold. The pre- 
tence is {till uſed by artful perſons to impoſe on the ignorant, and in ſome inſtances, 
perhaps, by the ignorant, who impoſe on themſelves. _ 5 | 
ALCOHOL, or Arxonor. The pureſt ardent ſpirit, which contains leſs 
water than any other, is frequently called by this name. 1 
ALEMBIC, er Sri. This part of chemical apparatus, uſed for diſtilling or 
ſeparating volatile products by firſt raiſing them by heat, and then condenſing them 
into the liquid ſtate by cold, is of extenſive uſe in a variety of operations. It is 
deſcribed under the article ArPARATUs, which ſe. FE 
ALEMBROTH SALT. Corroſive ſublimate is rendered much more ſoluble 
in water by the addition of ſal ammoniac. From this ſolution cryſtals are ſeparated 
by cooling, which were called ſal alembroth by the earlier chemiſts, and appear to 
conſiſt of volatile alkali, marine acid, and mercury; but in what ſtate the marine 
acid may be, whether the common or dephlogiſticated, does not ſeem to have been 
aſcertained. | & 4 F 1 1 9 
ALGAROTH, POWDER OF. Among the numerous preparations which 
the alchemical reſearches into the nature of antimony have afforded; the powder of 
algaroth is one. When butter of antimony is thrown into water, it is not totally 
diffolved ; but part of the metallic calx falls down in the form of a white powder, 
which is the powder of algaroth. It is violently purgative, and emetic in ſmall doſes . 
of three or four grains. Se Ax T IMON Y, and BuTTER oF ANTIMONY. 
 ALKAHEST. The pretended univerſal ſolvent, or menſtruum, of the ancient 
chemiſts. Kunckel has very well ſhewn the abſurdity of ſearching for an univerſal 
ſolvent, by aſking, ** IF it diffolves all ſubſtances, in what veſſels can it be con- 
tained ?” | Ha „ 4 
 ALKALI. Modern chemiſtry has diſcovered many acids, and has ſucceeded in 
decompoſing them into fimpler ſubſtances, and recompoſing them. But the alkalis 
{till remain in number only three; and nothing has yet been effected to ſhew an un- 
equivocal decompoſition of the two fixed alkalis. The general characters in which 
the three alkalis agree are the following : | 1 18 N 
1. They have a peculiar taſte, which is diſagreeably cauſtic, even when diluted with 
| ; 65 | | n | | Pater. 
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water. 2. They change blue vegetable colours to a green. 3. They have a very 
ſtrong attraction for water, with which they unite in all proportions, and even attract 
it in ſufficient quantities from the atmoſphere to become fluid. 4. They combine 
with acids in the humid way, by a ſtronger affinity than is poſſeſſed in general by any 
other ſubſtances. 5. They melt in a moderate heat, and in a ſtronger heat they are 
volatilized. 6. In the dry way, they diſſolve all earths and metallic calces. | 
The volatile alkali poſſeſſes the above general properties, except fo far as its dif- 
poſition to riſe in the aeriform ſtate at an heat leſs than boiling water, prevents its 
being exhibited in the dry way. Its affinities are allo leſs ſtrong. 1 85 
Alkalis which contain fixed air are called mild alkalis. | | 
The uſual teſts of alkalis are the tincture of turnſole, called litmus by the dyers, 
and the ſyrup of violets. But the knowledge of the habitudes of, theſe bodies, like all 
others, can be but very imperfectly exhibited by general notions ; becaufe every 
one of the combinations into which they enter, does in fact exhibit ſome diſtinct 
elective attraction or property. | | : | | 
ALKALI, FIXED VEGETABLE. The vegetable alkali is found in ſome 
ſalts, which may be ſaid to be of the mineral kingdom; butit is obtained for all the 
purpoſes of trade and fcience from vegetable matters. Of this there are ſeveral 
kinds, which differ only in the reſpective quantities, and nature of the impurities 
they contain. The cendres gravelees is a ftrong alkali made by burning the huſks 
of grapes and wine lees. Potaſh is prepared by lixiviating wood aſhes, and is very 
far from being pure. Moſt vegetables afford this alkali by burning them, and 
mixing their aſhes with pure water, which after decantation or filtering may be eva- 
porated, and will leave the ſalt behind. The pureſt is obtained by wrapping tartar 
in wetted brown paper, and placing the parcels in beds or ſtrata alternately with 
charcoal in a furnace. The whole is then to be ſet on fire, and the fire continued 
till the blackening ſmoke ceaſes to ariſe. If the heat be too intenſe, the alkali will 
melt and mix with the impurities of the coal; but when the proceſs is well con- 
ducted, the parcels may be taken out entire. By lixiviation or ſolution in pure wa- 
ter, with ſubſequent filtration, evaporation, dying, and calcining in a low heat, the 
alkali is obtained very white, and contains a conſiderable portion of fixed air. This 
might be driven off by heat; but ſuch an increaſe of temperature would cauſe the 
alkali to diſſolve the earth of the veſſel, for which reaſon other methods are uſed. 
The vegetable alkali is known in the ſhops by the name of ſalt of tartar; but moſt 
chemiſts in London ſell the impure alkali of potaſh by this name. | 
It is not eaſy to purify the common vegetable alkalis met with in trade; and it is 
indeed ſeldom attempted. Neither is there any neceſſity in moſt operations that 
the chemiſt ſhould employ his labour in procuring the alkalis abſolutely difengaged 
from all other matter, as they will be equally uſeful if kept in combination, either 
with fixed air or with water; in which ſtates the quantities may be more accurately 
aſcertained by weight or meaſure when, uſed, than if pure; becauſe their rapid 
attraction for water in the latter caſe renders it almoſt impracticable to weigh 
them. | | | * 
One of the readieſt methods of obtaining the vegetable alkali in a ſtate of conſide- 
rable purity, conſiſts in detonating common nitre in a crucible with charcoal. This 
ſalt conſiſts of the vegetable alkali united with nitrous acid. If the fineſt priſmatic 
nitre be fuſed, and made red hot in a crucible, and charcoal be then added by de- 
grees, a moſt intenſe combuſtion takes place; during which the acid principle of the 
ſalt is diſſipated, and the alkali is left in combination with fixed air only: that is 
to ſay, the vital air of the acid forms fixed air with the inflammable part of the —_ 
2 7 | coa 


A L x Es 3 - bx 


coal, moſt of which fixed air unites with the alkali, while the phlogiſticated air or 
other component part of the nitrous acid flies off. See Acip, nitrous. More 
charcoal muſt be added as long as it continues to produce the vivid flame; and the 
heat muſt be raiſed towards the end, in order that the decompoſition of the laſt por- 
tions of the nitre may be more completely effected. This ſalt has been improperly 
termed fixed nitre; but there is no difference between the pure ſpecimens of this 

alkali, whatever ſubject it may have e been obtained from. | 
Io obtain the vegetable alkali in a ſtate of great purity, the alkali of nitre by pre- 
ference, or any other vegetable alkali, muſt be boiled for a ſhort time with about 
twelve times its weight of water, and half its weight of quicklime, in a clean iron 
veſſel. This lixivium muſt be filtered through paper ſupported by a cloth. If the 
clear fluid occaſions no precipitation from lime-water, it is deprived of fixed air; but 
if not, it 'muſt be again boiled with the ſame quantity of quicklime, and filtered a 
ſecond time. The clear liquor muſt then be expoſed to evaporation in a retort, 
or long-necked veſſel, in order that the emiſſion of the ſteam may prevent the con- 
tact of the external air, from which the alkali would abſorb a portion of fixed air, if 
the veſſel were quite open or wide mouthed. The ſalt which remains conſiſts, for 

the moſt part, of the vegetable alkali in a pure or cauſtic ſtate, contaminated however 
with ſome other neutral falts, afforded in ſmall quantities by the charcoal uſed in 
the detonation of the nitre, or by the principles of the vegetable ſubſtances made uſe 
of in obtaining the alkali, if nitre had not been uſed in the operation. To ſeparate 
the pure alkali from theſe ſalts, a conſiderable quantity of ardent ſpirit muſt be 
added, which diffolves it totally. The decanted ſpirituous ſolution may in like man- 
ner be evaporated by diſtillation in a retort, and the ſalt left in a dry ſtate. But as 
there are — occaſions in which the ſalt may be wanted in this ſtate, it may be diſ- 
ſolved in a ſmall quantity of very pure water, and muſt be preſerved in well cloſed 
veſſels made of good glaſs. Several of the ſofter kinds of glaſs are ſo far altered 
by the action of very pure alkalis, that they crack and ſplit in a variety of direc- 
uons. | | | . 
The ordinary vegetable alkali, whether obtained from tartar, or from nitre, is not 
ſaturated with fixed air, and deliquiates in the air. In this way, it attracts about 
three times its weight of water. The ſtrong ſolution of this alkali is uſually called 
oil of tartar per deliquium. Its action on the {kin converts it into a kind of ſope, 
which produces a ſenſation or feel of greaſineſs between the fingers, and has given 
riſe to this appellation. But if it be expoſed a ſufficient time to the atmoſphere, it 
abſorbs a much larger quantity of fixed air, which neutralizes it, and in this ſtate it 
may be obtained in permanent cryſtals. S Air, FIXED. | 
A moderate red heat keeps the vegetable alkali in fuſion with very little loſs of 
quantity, A more violent fire, ſuch as that of a ſmith's forge, or a wind furnace, 
volatilizes it, and even entirely diſſipates the whole. No one has yet made the ex- 
periment of diſtilling or ſubliming the fixed alkali in a ſtrong heat, ſo as to determine 
what change it may undergo in that proceſs, if any, The vegetable alkali, when 
liquefied by heat, is a very powerful ſolvent. With earthy ſubſtances it forms glaſs, 
Metals are not diffolved by it, but their calces readily unite with it. When the al- 
kali is fuſed with any earth nearly in equal proportions, or ſtill leſs of the alkali, it 
forms a combination which when cold is tranſparent, and reſiſts the action of moſt 
ſolvents at a moderate temperature. This is the well-known compoſition called 
glaſs. See GLass. When the alkali in fuſion is three or four times the weight of the 
earth it may diſſolve, the ſaline properties prevail, and the compound is ſoluble in 
; | | 3 5 Water. 
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water. Siliceous earth, thus ſuſpended in water by the medium of an alkali, is 
called the liquor of flints. | | 
The vegetable fixed alkali unites with great energy to acids. With the vitriolic 
acid it forms the cryſtallizable ſalt called vitriolated tartar z with the nitrous acid 
it affords the common priſmatic nitre; and with the marine acid it produces a ſalt 
which is known by the name of the ſalt of ſylvius, or, improperly, regenerated ſea 
ſalt. The other acids likewiſe afford peculiar combinations with this alkali, which 
are mentioned under their reſpective titles. | 
The fixed vegetable alkali alſo combines with inflammable ſubſtances. Witk 
ſulphur, either in the humid or dry way, it forms liver of ſulphur. With phoſpho- 
rus it forms a peculiar hepatic compound. With oils it forms SO AP which ſee]. It 
ſcarcely acts upon metallic ſubſtances in the dry way, unleſs calcined ; and in the 
humid way, calcination ſeems likewiſe to be neceflary for this purpoſe, either by the 
previous action of acids, or by the preſence of vital air afforded by the atmoſphere. _ 
A conſiderable number of ſpeculations have been entered into reſpecting the ori- 
gin of the fixed alkalis. The vegetable alkali being moſtly obtained by the incine- 
ration of plants or vegetable products, has been ſuppoſed to owe its formation to the 
fire. This however has never been proved; for the alkali afforded by tartar when 
burned is not greater in quantity than the ſame tartar affords when diſſolved in 
water, and left to putrefy or ſuffer a ſpontaneous decompoſition of its acid in an 
open veſſel for many months. The ſalt of ſorrel, the common nitre obtained from 
ſeveral plants, and vitriolated tartar, and even nitre found in the mineral kingdom, 
not to mention other inſtances, likewiſe exhibit this alkali in ſituations where it ſeems 
by no means to have undergone the proceſs of incineration. It has been remarked, 
however, that in all the circumſtances in which fixed alkali is afforded, there has been 
a previous expoſure to vital air and phlogiſticated air, and upon grounds little better 
than theſe it has been conjectured that the alkalis may conſiſt of certain ſubſtances 
combined with vital, or perhaps with phlogiſticated air. On the firſt of theſe ſup- 
poſitions, we ſhould take alkalis to be bodies ſo eminently combuſtible, as to retain 
vital air by an attraction too ſtrong to be overcome by any means we are acquainted 
with, and conſequently not decompoſable by art. And this eminent degree of 
combuſtibility would afford a reaſon for their ſtrong attraction to acids, all of which 
contain vital air, and in particular to the dephlo ficated marine acid, upon which 
they act in ſo peculiar a manner as to deprive it of the ſurplus of vital air it contains; 
inſomuch that the ſalt formed on this occaſion contains alkali, marine acid, and a 
much larger proportion of vital air, than the marine acid itſelf was capable of com- 
bining with; while the remaining portion of the aerated acid which afforded the 
vital air becomes converted into common marine acid, forming ſalt of ſylvius with 
another portion of the alkali. e | | 
On the other hand, the knowledge we have acquired of the component parts of 
volatile alkali, which are phlogiſticated and inflammable air, have led ſome chemiſts 
to conſider phlogiſticated air as the principle of alkalinity, in the fame manner as 
vital air is taken to be the principle of acidity. This conjecture does not indeed 
ſo readily exhibit any analogy to explain the mutual action of alkalis and acids; 
but if the baſes of fixed alkalis conſiſt of either lime, magneſia, ponderous or even 
argillaceous earth, the known attraction of theſe ſubſtances for acids will be ſufficient 
to account for the attraction exhibited by alkalis. 1 | 
ALKALI, MINERAL. This fixed alkali, which is known in commerce dy the 
name of barilla when in a leſs pure ſtate, and by that of ſalt of ſoda when in 
clean cryſtals, is found in immenſe quantities'in the mineral kingdom in combination 
with the marine acid, with which it _ ſea ſalt; and likewiſe, though leſs — 
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tifully, in combination with the vitriolic acid in the form of Glauber's ſalt. As che- 
miſtry has not, however, invented any method ſufficiently cheap to decompoſe theſe 
ſaline ſubſtances, the ſoda of commerce is principally obtained by the incineration 
of plants which grow on the ſea ſhore, and lixiviation of their aſhes, in the ſame 
manner as the fixed vegetable alkali is obtained from plants in general. A1 is found 
native on the ground in the iſland of Teneriffe, and elſewhere. 

The mineral alkali in its ordinary ſtate is ſo far neutralized by fixed air, chat it 
eryſtallizes, and is fo far from deliqueſcing by expoſure. to che atmoſphere, that it 
even loſes its water of cryſtallization, and falls into a dry powder. But when it is 
deprived of fixed air, it attracts moiſture like the vegetable alkali, and cannot indeed 
be diſtinguiſhed from that ſubſtance by any of its more obvious properties, though 
its habitudes with other ſubſtances, and the compounds it forms with them, are vary 
different from thoſe produced by the other fixed alkali. 

The habitudes of mineral alkali in the fire are nearly the fame as thoſe of the 

vegetable. It diffolves earthy ſubſtances and metallic calces ; and the glaſs it forms 
is faid to be more ſolid and leſs alterable than that into which the vegetable alkali 
enters. Mineral alkali unites very powerfully with acids, though by a leſs affinity 
than that of the vegetable alkali, and the ſalts it forms differ very conſiderably from 
all others. With the vitriolic acid it forms Glauber's ſalt, as we have already taken 
notice; with the nitrous acid it forms quadrangular nitre, a ſalt that conſiderably 
reſembles the common or priſmatic nitre in its properties, and with the marine acid 
it produces the common ſea ſalt. With the other acids it forms various combina- 
tions, which are deſcribed under their reſpective heads. This alkali likewiſe, com- 
bines with inflammable ſubſtances, and forms a harder kind of ſoap with oils than 
is obtained by uſing the vegetable alkali. | 
The decompoſition of common falt, for the purpoſe of obtaining the mineral al- 
kali in great plenty and at a cheap rate, has been attempted by a great number of 
chemiſts. The moſt fucceſsful proceſs is that of Scheele, who deprives it of its 
acid by the calx of lead or litharge. If a quantity of this calx be mixed with half 
its weight of common ſalt, then triturated with water till it aſſumes a white colour, 
and leſt to ſtand ſome hours, a decompoſition enſues, the acid uniting with the me- 
tallic calx, and the alkali remaining diſengaged. In this way, however, the al kali 
is not of ſufficient value to pay the charges, and therefore the proceſs is carried on 
to no greater extent than is required by the demand for the combination of lead and 
marine acid, which after it has been duly heated forms a fine greenjſn- yellow pigment. 
Very little can be ſaid from experiment concerning the intimate compoſition of 
the mineral alkali; and the conjectural inferences reſpectingthis ſalt are nearly the ſame 
as thoſe which have been ſlightly mentioned in the preceding article. It has been 
conjectured that lime is the baſis of vegetable alkali, and magneſia of the mineral. 
_ AEKALI, PHLOGISTICATED, er PRUSSIAN. When a fixed alkali is 
ignited with bullock's blood, or other animal ſubſtances, and lixiviated, it is found 
to be in a great meaſure aturated with the Pruſſian acid. From the theories formerly 
adopted reſpecting this combination, it has been diſtinguiſhed by the name of phlo- 
giſticated alkali. The alkali cannot be: conveniently ſaturated with the colouring 
matter, or Pruſſian acid, in any other way than by boiling it with Pruſſian blue, For 
a detail of its properties, /ee Acip or PrussIAn BLUE; and alſo PRusstan BLUE. 

ALKALI, VOLATILE. The volatile alkali differs remarkably from the other 
two alkalis in its diſpoſition to aſſume the aeriform ſtate, and to riſe by a moderate 
heat, even when combined with other ſubſtances. Its peculiar and pungent ſmell 
affords a diſtinctive criterion of its preſence and diſengagement, It is met with in 
the ſhops, either in a concrete form in combinaon with fixed air, in which * oe » 
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uſually called ſal volatile, or improperly volatile ſal ammoniac, or elſe in the fluid 
ſtate combined with water, when it is uſually diſtinguiſhed by the appellation of 
ſpirit of ſal ammoniac with lime, no dannn Decaufe it is W by diſtilling choſe 
two ſubſtances together. 

The volatile alkali is obtained during the desc diſtillation of all animal ſubs 
ſtances which have not ſuffered putrefaction or ſpontaneous decompoſition, and alſo 
from plants which are chiefly of the cruciform kind. Putrefaction likewiſe diſen- 
gages it from theſe —— It is found chat all thoſe bodies which afford volatile 
alkali by diſtillation do likewiſe afford phlogiſticated air when treated with weak ni- 
trous acid, and that the reſidue, thus deprived of its phlogiſticated air, affords no 
volatile alkali, or much leſs than before; à circumſtance which, among others, ſerves 

to indicate the compoſition of the volatile alkali, and that it does not exiſt ready 

formed in theſe ſubſtances, but is produced by the action of heat or putrefaction, 
which cauſes the phlogiſticated air to unite with the inflammable air that plentifully 
exiſts in bod ies of this kind. See AIR, PHLOOGTSTICAT ED. 

The volatile alkali obtained by diſtillation from animal ne is contaminated 
with coaly matter and oil, and therefore in its firſſ ſtate poſſeſſes various properties, 
according to the nature of its impurities. Theſe may be removed in various ways, 
but by none better than the addition of marine acid, which converts it into ſal 
ammoniac. 

Moſt of the volatile alkali is obtained from ſal ammoniac. This ſalt was for- 
| merly imported frem Egypt, where it is procured by ſublimation from ſoot produced 
by burning the dung of camels. But it is now made in great plenty in Britain for 
the purpole of commerce. The volatile alkali is obtained in an impure liquid ſtate 
by the manufacturers, who diſtil it from bones or ſoot, or any other ſubſtance that 
affords it. To this they add the mother water of vitriol; and alſo. common ſalt 
in due quantities. The vitriolic acid firſt combines with che volatile alkali; but 
when the common ſalt, which conſiſts of fixed mineral alkali and marine acid, is 
added, a change of the principles takes place by double elective attraftion: The vi- 
triolic acid ſeizes the mineral alkali, and forms the new compound, known by the 

name of Glauber's ſalt; while the marine acid unites with the volatile alkali, and 
forms ſal ammoniac. By evaporation of the water, theſe ſalts are ſeparated by cryſ- 
tallization, and the ſal ammoniac is ſublimed into cakes for ſale. 

In order to diſengage the volatile alkali from ſal ammoniac by diſtillation, it is ne- 
ceſſary to add ſome fixed ſubſtance, which ſhall combine with and prevent the 
marine acid from riſing. Chalk and ſlaked lime are the bodies commonly uſed. 
If a mixture of two parts of chalk and one of ſal ammoniac in powder be expoſed to 
a ſand heat in a retort, with a receiver adapted, a change of principles by double 
affinity takes place. The chalk, which conſiſts of lime and fixed air, is decompoſed, 
and alſo the ſal ammoniac. The lime unites with the marine acid, and forms a 
fixed earthy ſalt, which remains in the retort; and the fixed air unites with the vo- 
latile alkali, and paſſes into the receiver, where it appears in the form of à white 
bard falt of a pungent ſmell. This is the mild volatije alkali, or fal volatile of the 
apothecaries and perfumers. It is well known as a ſtimulant uſually put into ſmel- 
ling bottles. 

When lime or calcareous earth, deprived of fixed air, is made uſe of, the decom- 
poſition takes place as before ; but the alkali riſes in the form of alkaline air, and 
no part of the volatile product! is condenſed, until the water which may have been 
contained in the ſal ammoniac or in the lime comes over. This water abſorbs a 
9 of the air, and forms the pure * volatile alkali; but not, * 
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before a conſiderable quantity of the alkaline air has been loſt. Intelligent opera- 
tors at preſent avoid this loſs, by availing themſelves of an apparatus of the 
ſame kind as is exhibited in figure a, by the help of which the alkaline air being 
_ obliged to preſs in contact with water in the receivers, is for the moſt part ab- 
forbed. F | 5 Fane FO : 15 „ | 7 =, Is 3 9? 
The volatile alkali has a much leſs ſtrength of attraction in its combination than 
the fixed alkalis, and it is formed and decompoſed in a variety of chemical opera- 
tions. It unites very readily with acids, and forms ſalts which have been diſtin- 
guiſhed by the name of ammoniacal ſalts, and are noticed under their reſpective 
acids, It combines with oils, and much more readily with the eſſential than with the 
fixed oils. Spirit of wine diflolves it, as it does likewiſe its ſaponaceous compounds; 
but theſe compounds, though miſcible with water, are ſcarcely ſoluble in that fluid. 
See Eav DE Luck. Sulphur and phoſphorus are acted upon by this alkali, though 
feebly. A ſulphureous volatile hepar is produced by the union of this alkali in the 
aerial ſtate, with ſulphur in the vaporous ſtate. If equal parts of quicklime and fab 
ammoniac be mixed together with half a part of ſulphur, and diſtilled with the pneu- 
matic apparatus (fig. 2) with a ſmall quantity of water in the receiver, a reddiſh 
yellow hepatic liquor will be obtained, which is the volatile hepar, and was formerly 
known by the name of the fuming liquor of Boyle, fo called from its inventor, and 
from the white fumes it emits in the air. ES 
The volatile alkali combines with many of the metallic ſubſtances, though pro- 
bably, in all cafes, previous calcination, or the preſence of vital air, may be necefl: 
for this effect. Metallic precipitates thrown down by volatile alkali are moſtly re- 
diſſolved if an exceſs of alkali be added. For the habitudes of volatile alkali with 
metallic ſubſtances, ſee the Metals reſpeQively. T 
The component parts of volatile alkali are phlogiſticated air and inflammable air, 
in the proportions of fix parts, by weight, of the former to one of the latter. On this 
ſubject conſult Alx, ALKALINE ; and alſo AciD, NITROUS, page 34. 
ALKANET. The alkanet plant is a kind of bugloſs, which is a native of the 
warmer parts of Europe, and cultivated in ſome of our gardens. The greateſt quan- 
tities are raiſed in Germany and France, particularly about Montpelier, from 
whence we are chiefly ſupplied with the roots. Theſe are of a ſuperior quality to 
ſuch as are raiſed in England. This root imparts an elegant deep red colour to pure 
ſpirit of wine, to oils, to wax, and to all unftuous ſubſtances. The. aqueous 
tincture is of a dull browniſh colour; as is likewiſe the ſpirituous tincture when. in- 
ſpiſſated to the conſiſtence of an extract. The principal uſe of alkanet root is, that 
of colouring oils, unguents, and lip-ſalves. Wax tinged. with it, and applied on 
warm marble, ſtains it of a fleſh colour, which ſinks deep into the ftone; as the 
ſpirituous tincture gives it a deep red ſtain. + Me; -2 
As the colour of this root is confined to the bark, and the ſmall roots have more 
bark in proportion to their bulk than the great ones, theſe alſo afford moſt colour. 
' ALEAY, or ALLoy. Where any precious metal is mixed with another of 
leſs value, the affayers call the latter the alloy, and do not in general conſider it in 
any other point of view than as debaſing or diminiſhing. the value: of the precious 
metal. Philoſophical chemiſts have availed themſelves of this term to diſtinguiſh all 
metallic compounds in general. Thus braſs is called an alloy of copper and zinc; 
bell · metal an alloy of copper and tin. | 4:0] OR 
-- ALMONDS. Almonds conſiſt chiefly of an oil of the nature of fat oils, together 
with farinaceous matter. The oil is fo plentiful, and fo looſely combined or mixed 
with the _ principles, that it is obtained by fimple preſſure, and part af it _ 
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be ſqueezed out with the fingers. There are two kinds of almonds, the ſweet and 
bitter. The bitter almonds yield an oil as taſteleſs as that of the other, all the bitter 
matter remaining in the cakeafter the expreſſion. Great part of the bitter matter 
diffolves by digeſtion, both in watery and ſpirituous liquors; and part ariſes with 
both in diſtillation. - Bitter almonds are poiſonous to birds, and to fome animals. 
A water diſtilled from them, when made of a certain degree of ſtrength, has 
been found from experiment to be poiſonous to brutes; and there are inſtances of 
cordial ſpirits impregnated with them being poiſonous to men. It ſeems, indeed, 
that the vegetable principle of bitterneſs in almonds and the kernels of other fruits is. 
deſtructive to animal life when ſeparated by diſtillation from the oil and farinaceous. 
matter. The diſtilled water from laurel leaves appears to be of this nature, and its 
poiſonous effects are well known. _ | | 
ALOES. This is a bitter juice extracted from the leaves of a plant of the ſame 
name. Three ſorts of aloes are diſtinguiſhed in the ſhops, by the names of aloe 
ſoccotrina, aloe hepatica, and aloe caballina. The firſt denomination, which is ap- 
plied to the pureſt kind, is taken from the iſland of Zocotora; the ſecond, or next in 
quality, is called hepatica, from its liver colour; and the third, caballina, from the uſe: 
of this ſpecies being confined to horſes. Theſe kinds of aloes are faid to differ only 
in purity, though, from the difference of their flavours, it is probable that they may 
be obtained in ſome inſtances from different ſpecies of the fame plant. It is certain, 
however, that the different kinds are all prepared at Morviedro- in Spain, from the- 
ſame leaves of the common aloe. Deep inciſions are made in the leaves, from which 
the juice is ſuffered to flow, and this, after decantation from its ſediment, and inſpiſſa - 
tion in the ſun, is expoſed to ſale in leathern bags by the name of ſoceotrine aloes. 
An additional quantity of juice is obtained by preſſure from the leaves, and 
this, when decanted from its 2 and dried, is the hepatic aloes. And laſtly, 
a portion of juice is obtained by ſtrong preſſure of the leaves, and is mixed 
with the dregs of the two preceding kinds to form the caballine aloes. The firſt 
kind is faid to contain much leſs reſin. The principal characters of good aloes are 
theſe : it muſt be gloſſy, not very black, but brown; when rubbed or cut, of a yel- 
low colour; compact, but eaſy to break; eaſily ſoluble, of an unpleaſant peculiar 
ſmell which cannot be deſcribed, and an extremely bitter taſte. | 
Aloes appears to be an intimate combination of gummy and reſinous matter, ſo 
well blended together, that watery or ſpirituous ſolvents, es applied, diſſolve 
the greateſt part of both. It is not determined whether there be any difference in 
the medical properties of theſe ſolutions. Both are purgative, as is likewiſe the aloes 
in ſubſtance; and, if uſed too freely, are apt to prove heating, and produce hemor- 
rhoidal complaints. | | | | 
ALTHEA, or Mazxsn Marrow. Two ounces of the dry root yielded, with 
water, ten drams fifty grains of mucilaginous extract; and afterwards, with ſpirit, 
forty-one grains of reſin. The ſame quantity, treated with ſpirit, gave 6x drams of a 
reſinous extract, a conſiderable portion of the mucilage diſſolving in that menſtruum 
along with the reſin; the remainder, boiled in water, gave out five drams and forty- 
eight grains of pure mucilage. The inſoluble matter amounts to ſomewhat more 
than one fourth of the weight. : by | 
ALUDEL. The. proceſs. of ſublimation differs. from diſtillation in the nature 
of its product, which inſtead of becoming. condenſed: in the fluid aſſumes the ſolid 
ſtate, and the form of the receivers may of courſe be very different. The receivers 
for ſublimates are of the nature of chimneys, in which the elaſtic products are con- 
denſed and adhere to their internal ſurface. It is evident that the head of an alem-. 


bic will ſerve. very well to receive and condenſe ſuch ſublimates as are not _— 
_ volatile: 


* 
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volatile. The earlier chemiſts, whoſe notions of ſimplicity were not always the moſt 
perfect, thought proper to uſe a number of ſimilar heads, one above the other, com- 
municating in ſucceſſion by means of a perforation in the ſuperior part of each, 
which received the neck of the capital immediately above it. Theſe heads differing 
in no reſpect from the uſual heads of atembics, excepting in their having no noſe or 
beak, and. in the other circumſtances here mentioned, were called aludels. They 
are ſeldom now to be ſeen in chemical laboratories, becauſe the operations of this 
art may be performed with greater ſimplicity of inſtruments, provided attention be 
paid to the heat and other circumſtances. See APPARATUS. | 
ALUM. This is a cryſtallizable falt compoſed of vitriolic acid united with ar- 
gillaceous earth. It has an auſtere, ſweetiſh, and firongly aſtringent taſte, which 
ſeems to proceed chiefly from a portion of the vitriolic acid which is neceffary to its 
folubility in water and cryſtalline form, though it be more than requiſite to produce 
neutralization, as judged by the teſt of turnſole and blue paper, which it reddens. A 
conſiderable number of inftances may be exhibited in chemiſtry where a ſuperabun- 
dance of one of the two principles in compound falts is neceffary to produce the 
fineſt cryſtals, and the moſt permanent combination. See AciD oF TARTAR and 
Aci or ProserHoORUS. If the exceſs of acid in alum be taken away, all the taſte, 
the folubility, and the original properties of the ſalt, are loſt. 1 
One hundred parts of cryſtallized alum require, in a mean heat, about fourteen 
times its weight of water to diſſolve it; but boiling water diſſolves one third more than 
its o .n weight of this ſalt, moſt of which conſequently ſeparates by cooling. If cryſtallized 
alum be expoſed to a gradual heat, it firſt becomes fluid by a kind of aqueous fuſion, 
in which its own water of cryſtallization is the principal agent; the remaining maſs, 
after moſt of the water has been expelled, grows opake, ſwells, foams, and at length 
remains quiet, ſpungy, and friable. Ignition drives off fome of its ſuperabundant 
acid. The quantity of earthy baſis in alum may be determined by precipitation with 
fixed or volatile alkali. In this way, however, there is a ſource of inaccuracy ariſing 
from the inſolubility of the alum, which takes place as ſoon as its ſuperabundant acid 
has combined with the alkali. At this period, a portion of the neutral combination 
of clay and vitriolic acid falls down without further decompoſition. Long continued 
digeſtion in an alkaline lixivium is neceſſary to ſeparate the whole of the acid. The 
volatile alkali is preferable in clearing the baſe of alum, becauſe it would unite to 
fixed alkalis. The moſt commodious method of obtaining pure argillaceous earth 
conſiſts in precipitating it in this manner from alum. See EARTH, ARGIL= 
LACEOUS, 8. i= | 
In this way Bergman found one hundred parts of cryſtallized alum to contain 
forty-four of water, eighteen of clay, and Cs thirty-eight of vitriolic acid, 
and probably water, which could not be made to quit the acid. 
Alum is produced, but in a very ſmall quantity, in the native ſtate ; and this is 
mixed with heterogeneous matters. It effloreſces in various forms, upon ores during 
calcination, but it ſeldom occurs cryſtallized. The greater part of this ſalt is factitious, 
being extracted from various minerals called alum ores, ſuch as, 1. Sulphurated 
clay. This conſtitutes the pureſt of all aluminous ores, namely, that of la Tolfa, 
near Civita Vecchia, in Italy. It is white, compact, and as hard as indurated clay 
from whence it is called petra aluminaris. It is taſteleſs and mealy : one hundred 
-parts of this ore contain above forty of ſulphur and fifty of clay, a ſmall quantity of 
fixed vegetable alkali, and a little iron. Bergman ſays it contains forty-three of 


fulphur in one hundred, thirty-five of clay, and twenty-two of ſiliceous earth. This 


ore is firſt torrefied to decompoſe the ſulphur, whoſe vitriolic acid reacts on the clay, 
and forms the alum. Rees e 


2. The 
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2. The pyritaceous clay, which is found at Schwemſal, in Saxony, at the depth of 
ten or twelve feet. It is a black and hard, but brittle ſubſtance, conſiſting of clay, 
pyrites, and bitumen. It is ex poſed to the air for two years; by which means the 
pyrites are decompoſed, and the alum is formed. The alum ores of Heſſe and 
Liege are of this kind: but they are firſt torrefied, which is faid to be a diſadvan- 

eous method. LM | 8333 

3. The ſhiſtus aluminaris contains a variable proportion of petroleum and py- 
rites intimately mixed with it. When theſe laſt are in a very large quantity, this 
ore is rejected as containing too much iron. Profeſſor Bergman very properly ſug- 
geſted, that by adding a proportion of clay this ore may turn out advantageouſly for 
producing azum. But if the petrol is conſiderable, it muſt be torrefied. The mine 
of Becket in Normandy, and thoſe of Whitby in Vorkſhire, are of this ſpecies. 

4. Volcanic aluminous ore. Such is that of Solfaterra near Naples. It is in the 
form of a white ſaline earth, after it has effloreſced in the air; or elſe it is in a ſtony 
form. n a5 6 4 

5. Bituminous alum ore is called ſhale, and is in the form of a ſhiſtus, impreg- 
nated with ſo much oily matter of bitumen as to be inflammable. Is found in Swe- 
den, and alſo in the coal mines at Whitehaven, and elſewhere. : 

6. Alum might alſo be extracted from many ſpecies of pyrites ; but ſo contami- 
nated with iron as ſcarce to pay the expences of the operation. 8 

The preparation of alum conſiſts in rendering the ores aluminous in the firſt place, 
and next in diſſolving and purifying the ſalt. Moſt of the alum ores contain clay and 
ſulphur, which laſt requires to be converted into vitriolic acid before it can form the 
aluminous combination. For this purpoſe expoſure to the air and occaſional wa- 
tering is effectual, and is in many places uſed: but it is leſs expeditious than the 
converſion of the ſulphur into vitriolic acid by actual combuſtion. The chief dif- 


fliculty of this proceſs is, that the ſulphur muſt be gradually and ſufficiently burned ®* 


without expelling it by too great a heat, which would likewiſe be attended-with 
a fufion of the earthy parts that would render them capable of reſiſting the ſubſe- 
quent action of the water. After the ore has been, partly by calcination, and partly 
by ſpontaneous efloreſcence, reduced to ſuch a ſtate as that it can be made into a 
paſte by the hand, it is fit for boiling, which is uſually performed in large leaden 
caldrons. In many manufactories a cold elixation is performed, until the 
ſaline ſolution is ſaturated; after which it is boiled until it be ſufficiently ſtrong 
for cryſtallization. This ſhould not be too much loaded, becauſe otherwiſe it 
would begin to depoſit cryſtals by cooling before its earthy impurities had ſubſided. - 
Some take the floating of a newly laid egg as a tokep of the boiling; being finiſhed ; 
a rough method indeed, as well becauſe the part above the liquor may be very dif- 
ferent, and likewiſe becauſe the ſpecific gravity of eggs ſoon changes. The ſpe» 
cific gravity of a fluid which juſt prevents a new laid egg from ſinking is about 
1.081. 73 483 1 q | . FN 
Thelixivium, ſufficiently concentrated by evaporation, isconveyed through channels 
into coolers, where, in about an hour, it is freed, by depoſition, from the groſſer hete- 
rogeneous particles; it is then put into either ſtone or wooden receptacles. In eight 
or ten days the lixivium, commonly called magiſtral water, flows into another veflel, 
leaving behind a number of cryſtals, generally ſmall and impure; which ineruſt the 
bottom and fides of the veſſel. Theſe are collected, and waſhed from the impurities 
which adhere externally with cold water : the impurities remaining in the reſervoir 
after waſhing are kept by themſelves. 
The waſhed cryſtals are-then put into the boiler uſed for purifying ny _ are 
F | iflolved 
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di ſſolved in a quantity of water ſo ſmall as barely to ſuſpend the ſalt when boiling 
Hot. The alum liquor is then poured into large ſtrong wooden caſks, whoſe ſtaves 
and hoops are all numbered thar' they may be more readily put together. In theſe 
the alum gradually ſhoots into large cryſtals about the fides ; the _— in the mid- 
dle is then let off by a cock in the bottom, and the veſſel turned upſide down for the 
more effectual draining of the remaining fluid. Laſtly, the cryſtals are dried in a 
ſtove, and packed up incaſks for ſale. 0 
In order to obtain the alum more pure at the ſecond cryſtallization, ſome additions 
are employed in many of the manufaQories, ſuch as alkalis, lime, or urine. It is 
even aſſerted that good cryſtals of this ſalt cannot be obtained without ſuch addi- 
tions. We have not any clear account what it is that theſe additions perform. 
Urine is thought to be uſeful only by virtue of the volatile alkali it contains. It 
is thought that theſe additions engage with a ſuperabundant acid, which from the 
decompoſition of alum by alkaline ſubſtances does not ſeem to be the only uſe. As 
this proceeding is attended with advantage in the treatment of many kinds of alu- 
minous lie, it ſeems not unlikely but that it may decompoſe vitriols and other me- 
tallic ſalts which might interrupt the cryſtallization of the alum, and at the ſame time 
render it impure. Thus martial vitriol, a ſalt frequently abounding in the alum 
ores after effloreſcence, would be converted into calx of iron and ſelenite by the ad- 
dition of lime ; both which ſubſtances would fall down, on account of their very 
ſparing ſolubility in that quantity of water which is ſufficient to ſuſpend the alum. 
So likewiſe the addition of potalh, or the vegetable alkali, would produce calx of 
iron and vitriolated tartar, the latter of which requires a very. conſiderable quantity 
of water to diſſolve it. It is ſcarcely neceſſary to purſue theſe obſervations, as they 
would require to be varied according to the nature of the impurities in the lie, and 
other circumſtances, among which the diſpoſition to form triple combinations, 


| 4 | which exhibits itſelf where a variety of principles are ſuſpended in the ſame ſolvent, is 


not one of the leaſt conſiderable. | 

In ſuch caſes (as it is aſcertained that the alum is fendered more ſoluble, and con- 
ſequently leſs cryſtallizable, by a ſuperabundance of vitriolic acid) the moſt obvious 
and profitable remedy ſeems to be that of Bergman, who adviſes the addition of clay, 
which at the ſame time that it prevents the noxious ſuperabundance, increaſes the 
quantity of alum. This ſhould be added at the very firſt, when the lixivium is put 
into the boiler. All the lixivium may then be reduced to a tenacious maſs, and formed 
into cakes, which may be expoſed to the open air under a ſhed. In this ſituation the 
iron of the vitriol becomes more perfectly calcined by the action of the air, ſo as to 
retain its acid much leſs forcibly ; which likewiſe, by its ſtronger attraction, is diſpoſed 
to unite with the clay. Calcination accelerates this effect; but it muſt be cautiouſly 
employed for fear of expelling the acid. In all theſe manipulations, it is evident 
that much may be gained or loſt in the treatment of alum ores, accordingly as the 
Kill and intelligence of the manufacturer may lead him to employ ſuch proceſfes as 
are beſt ſuited to their contents. 8 ey 9-65 

Alum is uſed in large quantities in many manufactories. It is extenſively uſeful 
in the art of dying. When added to tallow, it renders it harder. Printers' cuſhions, 
and the blocks uſed in the calico manufactory, are rubbed with burnt alum to re- 


move any greaſineſs which might prevent the ink or colour from fticking. Wood 
ſufficiently ſoaked in alum does not eaſily take fire; and the ſame is true of paper 
impregnated with it, which is fitter to keep gunpowder, as it alſo excludes moiſture. 


* Confult Bergman on the preparation of alum. 
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Paper impregnated with alum is uſeful in whitening filver, and filvering braſs with- 
out heat. Alum mixed in milk helps the ſeparation of its butter, If added in a 
very ſmall quantity to turbid water, in a few minutes it renders it perfectly limpid, 
without any bad taſte or quality; whilft the vitriolic acid does not precipitate ſo 
ſoon, nor ſo well, the opake earthy mixtures that renders it turbid, and gives to it 
a very ſenſible acidity, as I have often tried. It is uſed in making the pyrophorus, 
in tanning, and many other manufactories, particularly in the art of dying, in which 
it is of the greateſt and moſt important uſe, by cleanſing and opening the pores on the 
ſurface of the ſubſtance to be dyed, rendering it fit for receiving the colouring par- 
ticles (by which the alum is generally decompoſed), and. at the fame time making 
the colour fixed. Alum conſtitutes the baſis of crayons, which generally conſiſt of 
the earth of alum, finely powdered, and tinged for the purpoſe. | 
Alum. is prepared in England, and many other parts of the world, and was for- 
merly diſtinguiſhed by various names. The rock alum is ſuppoſed to derive-its name 
from an ancient city in Syria, called Roccho, at preſent Edeſſa, where one of the 
earlieſt manufactories was carried on. The Roman alum has been conſidered as the 
beft ſort. It has a roſy-coloured tinge, which ariſes from about 4 of its weight of 
a roſe- coloured earth, the nature of which was not aſcertained by Bergman, though 
he found that the goodneſs of the alum does not depend upon it. This alum is not 
Preferred to other good alum by our manufaQturers. Plume alum is a name given to 
two very different. ſubſtances. The one appears to be true alum produced by the 
deficcation of aluminous waters, which tranſude through grottos and caverns, and 
leave this ſalt behind in feathery cryſtals. This is ſeldom met with. The other 
ſubſtance to which this name has been given, is the fibrous aſbeſtos, which contains 
no alum ; but from half to three fourths of its weight of filiceous earth, from one 
ighth to one third of mild magneſia, and the reſt calcareous earth, with a minute 
proportion of clay, and ſometimes iron. | le — 
ALUTA MONTANA. This is one of the names of the coriaceous aſbeſtos, or 
mountain cork. It is eaſily diſtinguiſhed by its elaſticity and lightneſs, for it floats a 
long time on water. Its colour is either white, yellow, brown, green, or black; and 
its texture reſembles. thoſe ſubſtances from which it has received its names: 100 
parts of it contain from 56 to 62 of ſilex; from 22 to 26 of mild magnefia ; from 
10 to 12 of mild calcareous earth; from 2 to 2,8 of argil; and about 3 of iron. 
AMALGAM. This name is applied to the combinations or mixtures of mer- 
cury with other metallic ſubſtances. As this metal is ſo exceedingly fuſible as to 
be always in the fluid ſtate in climates of a moderate temperature, it unites with 
many of the metals without any greater heat than that which it uſually poſſeſſes. 
For this purpoſe, therefore, nothing more is neceſſary than to triturate thin leaves, 
or plates, or filings of the metallic ſubſtance with mercury. In other inſtances, 
where the diſpoſition to combine is leſs powerful, it is found neceſſary either to fuſe 
or. ignite the metal intended to be amalgamated. When a ſmall quantity of mer- 
cury is combined with any metal, it renders it brittle, or rather friable; a greater 
quantity of mercury produces a kind of imperfe& fluidity reſembling that of butter. 
This is commonly called the conſiſtence of an amalgam. A. {till greater quantity of 
mercury renders the maſs more fluid, but not uniformly ſo; for a portion of the amal- 
gam either floats at the top, or ſinks to the bottom, inſtead of intimately combining 
with the whole of the mercury. This fact is of the ſame kind as that wherein falts 
are ſoluble in water in limited quantities, beyond which they ceaſe to be taken up. 
Mercury very readily combines with gold, ſilver, lead, tin, biſmuth, and zinc. In 
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making an amalgam of gold or ſilver, the clippings of the leaves from the gold- 
beaters may be uſed, or thin plates of the metals may be ignited, and plunged in 
mercury previouſly heated, fo as to ſmoke. When the quantity of mercury is ſo 
large as to be fluid when cold, the ſuperfluous mercury may be ſtrained off by preſ- 
ſure through a leathern bag. The remaining amalgam of gold contains about one 
third of its weight of mercury, but is perfectly white. The amalgam of ſilver finks 
in mercury, and conſequently is heavier than either mercury or filver. 

Mercury unites with difficulty into an amalgam with copper and arſenic; and 
ſcarcely at all with platina, or with iron. This latter metal, however, does not ab- 
ſolutely refuſe to combine with mercury, for it adheres to and coats the ends of iron 
peſtles uſed for the trituration of amalgams: and Dr. Lewis has obſerved, that a 
. of tough iron is rendered brittle by keeping it immerſed in mercury for ſome 

ys; a fact which has been experienced in another way by Mr. de Luc, who found 
that ſprings immerſed under mercury, in the conſtruction of a barometer, were ren- 
dered brittle and uſeleſs by its action. Iron ignited to a white heat, and thrown into 
a large maſsof mercury, becomes completely covered with a ferruginous bright amal- 
gam. Regulus of antimony unites with mercury, though with great difficulty. 
Nickel and cobalt are ſaid not to unite with mercury; and its action on manga- 
neſe, wolfram, and molybdena, is not known, | 

Amalgams are applied to a confiderable number of uſeful purpoſes. The amal- 

m of gold is uſed in the proceſs called water gilding, in which the mercury firſt 
erves as the medium of adheſion between the gold and copper, and is afterwards 
driven off by heat. Se GiLpinG. Looking glaſſes are ſilvered by an amalgam of 

tin. See SILVERING. The amalgam of zinc, triturated with tallow, is found to aſſiſt 
the excitation or production of electricity, by the friction of a cuſhion againſt glaſs, 
in a wonderful degree; inſomuch that the quantity of electricity is 20 or 30 times 
as great as without it. | 25054. | 150 

When mercury is contaminated with any imperfect metal, it is found that by agi- 
tation, in contact with vital air, or the air of the atmoſphere, the imperfect metal 
becomes converted into a black powdery calx, which ſeparates from the mer- 


cury. 5 | 
AMANDOLA. This is a green marble having the appearance of a honey- . 
comb, and containing white ſpots : 100 parts of it contain 76 of mild calcareous. 
earth; 20 of ſhiſtus ; 2 of iron, partly calcined. The cellular appearance proceeds 
from the * ſhiſtus. - | lnar 2d 23... bt 1 . 
AMBER is a hard, brittle, taſteleſs ſubſtance, ſometimes perfectly tranſparent, 
but moſtly ſemi-tranſparent or opake, and of a glofly ſubſtance : it is found of all 
colours, but chiefly yellow or orange, and often contains leaves or inſects; its ſpe- 
cific Eravity is from 1,065 to 1,000; its fracture is even, ſmooth, and glofly ; it is 
capable of a fine poliſh, and becomes electric by friction; when rubbed or heated, 
it gives a peculiar agreeable ſmell, particularly when it melts, that is at 550 of Fah- 
renheit, but it then loſes its tranſparency ; projected on burning coals it burns with a 
whitiſh flame, and a whitiſh yellow ſmoke, but gives very little ſoot, and leaves. 
browniſh aſhes ; it is inſoluble in water and ſpirit of wine, though this latter, when 
highly rectified, extracts a reddiſh colour from it; but it is ſoluble in the vitriolic 
acid, which then acquires a reddiſh purple colour, and is precipitable from it by 
water; no other acid diſſolves it, nor is it ſoluble in fixed alkalis, nor in effential 


® Kirwan's Mineralogy. 
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nor expreſſed oils, without ſome decompoſition and long digeſtion; but balſams 
diſſolve it readily; 75 grains of it alkalize 100 of nitre ; by diſtillation it affords a 
_ ſmall quantity of water, an oil of the nature of petrol, and a peculiar acid. See Acrp 
or AMBER. Amber is met with plentifully in regular mines in ſome parts of 
Pruſſia. The upper ſurface is compoſed of ſand, under which is a ſtratum of loam, 
and under this a bed of wood partly entire, but chiefly mouldered or changed into a 
bituminous ſubſtance. Under the wood is a ſtratum of vitriolic or rather aluminous 
mineral, in which the amber is found. Strong ſulphureous exhalations are often 
perceived in the pits *. N | a 
Amber having been formerly conſidered as a valuable ſubſtance, and the 
ſpecimens, which are large, or contain entire or perfect inſects within them, being 
ill of conſiderable price, the methods of ſoftening it fo as to introduce theſe extra- 
neous bodies, or of uniting ſmaller pieces together, have been kept as profitable 
ſecrets, if it be true that they ever were diſcovered. It is faid that two pieces of 
this ſubſtance may be united by wetting them with oil of tartar, and applying them 
together with heat; and Wallerius mentions, that pieces of yellow amber may be 
ſoftened, formed into one, and even diffolved, by means of oil of turnip-ſeed, in a 
gentle heat ; and that, according to ſome authors, it may be rendered tranſparent by 
boiling in rape-ſeed oil, linſeed oil, ſalt water, &c. Neumann, however, denies that 
either ſalt water or linſeed oil produce this effect; though he ſtates, as the common 
practices of workmen, the following methods: the one conſiſts in ſurrounding the 
amber with fand in an iron pot, and cementing it with a gradual fire for forty hours, 
ſome ſmall pieces placed near the ſides of the veſſel being occaſionally taken out for 
Judging of the effect of the operation; the ſecond method, which he ſays is that 
moſt generally practiſed, is by digeſting and boiling the amber about twenty hours 
with rape-ſeed oil, by which it is rendered both clear and hard. | 
There appears to be no doubt but amber is uſed in the making of varniſhes, 
though probably in many inſtances the name may be uſed to recommend varniſhes 
not really made of this ſubſtance. The ſame general views of profit have induced 
artiſts to conceal their methods of making theſe varniſhes. The chief circumſtance to 
be attended to in this proceſs appears to conſiſt in a previous roaſting of the amber, 
by which its principles are altered in their arrangement, and it ſuffers a partial de- 
compoſition, which appears to be neceffary to render it ſoluble in linſeed oil, or 
eſſential oils ; and it can hardly be doubted but that the quality of the varniſh will 
be greatly affected by the degree of torrefaction, the heat of digeſtion, and other 
- circumſtances not eaſily determinable, except by trial and experience. 
 AMBERGRIS is found in the ſea, near the coaſts of various tropical countries; 
and is either white, black, ath-coloured, yellow, or blackiſh; or is variegated, namely 
grey with black ſpecks, or grey with yellow ſpecks. A flight warmth ſoftens it like 
itch ; by a greater heat it takes fire; and its chemical products reſemble thoſe of 
itumens, among which it has uſually been ranked. Its ſmell is peculiar, And not 
eaſy to be counterfeired : linſeed oil diſſolves it by the affiſtance of heat; as does 
likewiſe ſtrong ardent ſpirit at the heat of ebullition. The quantity taken up by 
ardent ſpirit is about r part of its weight; and if the ſpirit be ſuffered to exhale by 
ſpontaneous evaporation, part of the diſſolved matter ſeparates in the form of a white 
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unctuous ſubſtance refembling tallow, which however is taken up again upon the 
addition of more ſpirit. | | | 

It is at prefent a general opinion that ambergris is an excrementitious ſubſtance 
voided by the phyſeter-macrocephalus, or ſpermaceti whale. This is chiefly 

rounded on the enquiries and obſervations of Dr. Swediar, in the Philoſophical 
Tranſadtions for the year 1783. Mr. Magellan, however, mentions an undoubtedly 
vegetable ambergris gathered from a tree which grows in Guyana, and is called 
Cuma. Specimens. of this were preſented to him by Mr. Aublet, author of the 
Hiſtoire de la Guyane, publiſhed in 1774, who himſelf collected it on the ſpot ; 
and Mr. Magellan preſented part of it to the late Dr. Fothergill, and alſo to Dr. 


Combe. It is of a whitiſh brown colour with a yellowiſh ſnade; melts and burns 5 


like wax on the fire, but is rather of a more powdery conſiſtence, ſays this author *, 
than any amber (or rather ambergris) he had ſeen. i | 

AMETHYST. The amethyſt is a gem of a violet colour and great brilliancy, 
ſaid to be as hard as the ruby or ſapphire, from which it only differs in colour. 
This is called the oriental amerhyſt, and is very rare. When it inclines to the pur- 
ple or roſy colour, it is more eſteemed than when it is nearer to the blue. Theſe 
amethyſts have the ſame figure, hardneſs, ſpecific gravity, and other qualities, as the 
beſt ſapphires or rubies, and come from the ſame places, particularly from Perſia, 
Arabia, Armenia, and the Weſt Indies. The occidental amethyſts are merely co- 
loured cryſtals or quartz. | 

AMMONIAC GUM. This is a gum reſin, from an ounce of which ſix 
drams may be diffolved in ardent ſpirit, or fix drams two ſcruples and a half by 
water, according to Newman. TEE TR. 135 
AMMONIACAL SALT S. The combination of marine acid and volatile al- 

kali is known by the name of ſal ammoniac, a name which has been variouſly de- 

rived. By ſome it is taken from one of the Cyrenaic territories, Ammonia ; by 
others from the temple of Jupiter Ammon ; and by others from the Greek word 
which denotes ſand, the ſalt being ſaid to have been found plentifully in Ammonia, 
and near Ammon's temple, in ſandy grounds. Salts containing the volatile alkali 
are very commonly called ammoniacal falts. | . 

It is however a ſubject of controverſy whether the ſal ammoniac of the ancients was 
not of a different nature from that which we diſtinguiſh by the ſame name; and whe- 
ther it was not marine ſalt or mineral alkali, as the true modern ſal ammoniac is 
never found native, or at leaſt not in any tolerably pure ſtate. Common ſal am- 
moniac is an artificial preparation formerly made only in Egypt; and its component 
parts were long known to the European chemiſts before any attempts were made 

to manufacture it here. By various accounts it is ſtated that the Egyptians procure 
jt by ſublimation from ſoot of cows' dung or camels' dung, urine, and common faltj: 
but from ſubſequent accounts, tranſmitted to the Royal Academy at Paris, it appears 
to be incontrovertibly eſtabliſhed, that this ſalt is procured by ſublimation from the 
ſoot alone without any addition. The chimneys in which cow-dung only is burnt 
are faid to furniſh the beſt ſoot, and this yields between one fourth and one fifth of its 
weight of ſal ammoniac ; but in the general courſe of theſe operations the product is 
not more than one ſeventh of the whole weight of ſoot. The ſubliming veſſels are 
of various ſizes, the ſmalleſt containing about twelve pounds of ſoot, and the largeſt 
fifcy ; but they fill them only about three quarters full, in order to leave room for 

the ſublimation of the ſalt, 
* Magellan's Cronſtedt, page 458. The 
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The furnace in which theſe balloons are placed conſiſts of four walls built in a 
 quadrangular form. The two front walls are ten, and the fides nine feet long: but 
they are all five feet high and ten inches thick. Within the quadrangle formed 
by theſe walls, three arches run lengthwiſe from end to end thereof, at the diſ- 
rance of ten inches aſunder. The mouth of this furnace is in the middle of one of 
3 and of an oval form; two feet four inches high, and ſixteen inches 
wide. I | 
The balloons lie in the ſpaces between the arches of the furnace, which ſerve in- 
ſtead of a grate to ſupport them. Four of them are uſually placed in each interval, 
which makes fixteen for one furnace. They are ſet at the diftance of about half a foot 
from each other, and ſecured in their places with brick and earth: but they leave 
about four inches on the upper part of the balloon uncoyered, with a view to pro- 


mote the ſublimation, as they alſo do fix inches of the inferior part, that the heat may 


the better act on the matter to be ſublimed. Things being thus prepared, they firſt 


make a fire with ſtraw, which they continue for an hour. Afterwards they throw in 


cows dung made up in ſquare cakes like bricks. \ (The want of wood in this coun- 
try is the reaſon that they generally make uſe of this fuel.) Thefe cakes of dung 
add to the violence of the fire, which they continue in this manner for nineteen 
they flacken it by little and little. : | | | 

When the matter contained in the veſſels begins to grow hot, that is, after ſix or 
ſeven hours baking, it emits a very thick and ill-fcented ſmoke, which continues for 
fifteen hours. For hours after that the ſal ammoniac is obſerved to riſe in white 
flowers, which adhere to the inſide of the neck of the veſſel ; and thoſe who have the 
direction of the operation take care, from time to time, to paſs an iron rod into the 
neck of the balloon, in order to preſerve a paſſage through the ſaline vault for giving 


hours; after which they increaſe it conſiderably for fifteen hours more, and then 


vent to ſome blueiſh vapours, which conſtantly iſſue out of the veffel during the whole 


operation *. | | | | 

The preparation of ſal ammoniac, in the European manufactories, has been al- 
ready mentioned under the article of ALKALI1, voLATILE, which ſee. 

The taſte of ſal ammoniac is penetrating, acrid, and urinous. The form of its 
cryſtals is that of a ſix- ſided, very long pyramid, the union of which cauſes the 
ſublimed ſalt to poſſeſs a ſtriated texture. This falt is remarkably deficient in that 
degree of brittleneſs which characterizes ſaline cryſtals. It appears to be in ſome 
meaſure flexible, and has ſo much elaſticity, that it rebounds under the ſtroke of a 
hammer, and cannot without difficulty be pulverized, or broken into ſmall pieces. 
This ſalt is totally volatile, though it requires a conſiderable heat to raiſe it, 
nearly the ſame as melts lead. This is the beſt method of purifying ſal ammoniac. 
It ſeems, however, by reports of ſome of the earlier chemiſts, that repeated ſubli- 
mations alter the properties of this ſalt, and render it leſs conſiſtent. This fact re- 
quires to be more particularly examined, before any explanation can with propriety 
be offered. It is not improbable, however, that part of the volatile alkali may be 
decompoſed in theſe repeated ſublimations ; the conſequence of which would be, 
that the remaining ſalt would poſſeſs a redundancy of acid. | 

Sal ammoniac ſuffers no change by long expoſure to the air. It is very ſoluble in 
water, fix parts of that fluid being ſufficient, at a common temperature, to diſſolve 
one of the ſalt. This ſolution produces a very conſiderable depreſſion of tempera- 
ture: an effect which always takes place on the ſpeedy ſolution of ſaline cryſtals, 
and appears to depend on the tranſition of their water of cryſtallization from a ſolid 


* Lemaire and Granger, quoted by Macquer in his Elements of Chemiſtry, II. 391. 
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to a fluid ſtate, S HEAT. Boiling water diſſolves nearly its own weight of ſal 
ammoniac, and depoſits cryſtals by cooling; though the moſt regular cryſtals of 
this, as well as other ſalts, are obtained by ſpontaneous evaporation. | ||. F 
Sal ammoniac is not decompoſed by clay, and difficultly by magneſia; lime, 
ponderous earth, and the fixed alkalis, decompoſe it, as well in the humid as in the 
dry way, by combining with its acid. The vitriolic and nitrous acids ſeize its alkali. 
It detonates with nitre, no doubt by the decompoſitions of the yolatile alkali and ni- 
trous acid. Hence it ſhould appear, that the reſidue will conſiſt of common ſalt, 
and the volatile product will be chiefly phlogiſticated air. But theſe facts require 
to be more particularly examined. ro err bir 
Sal ammoniac is made uſe of in medicine, and is extenfively uſeful in various bu- 
ſineſſes; ſuch as dyers, glaſs makers, and more particularly thoſe who work in 
metals, for ſoldering, or cauſing one metal to adhere to the ſurface of another. See 
SoLDERING; TINNING. F | 
AMMONITES. This petrifaction, which has likewiſe been diſtinguiſhed by the 
name of cornu ammonis, and is called the ſnake ftone by the vulgar, conſiſts chiefly 
of lime-ſtone, or mild calcareous earth. They are found of all ſizes, from the breadth 
of half an inch to more than two feet in diameter; ſome of them rounded, others 
greatly compreſſed, and lodged in different ſtrata of ſtones and clays. They appear to 
owe their origin to ſhells of the nautilus kind. ; ef 8 117 
AMOMUM. See PimexTo. | 


AMPELYTES. - A ſolid, dry, hard, opake, black, foſſil coal, not fuſible, but 
eaſily inflammable, and burning with a bright vivid white flame, with much ſmoke, 
and a bituminous or pitchy ſmell. In the north of England it is called cannel coal, 
perhaps by corruption, inſtead of candle coal, as it is uſed to ſupply the place of 
candles in poor families. An alum ore found in Burgundy, and conſiſting of clay, 
pyrites, and bitumen, is alſo diſtinguiſhed by this name. in 

AMYGDALOIDES, or MAN PDETI-sTEIx. A ſtone of the filiceous genus, 
which conſiſts of a martial jaſper, in which elliptical kernels of calcareous ſpar and 
| ſerpentine ſtone are included. | | 

ANALYSIS. The chemical analyſis conſiſts of a great variety of operations 
performed for the purpoſe of ſeparating component parts of bodies. In theſe ope- 
rations, the moſt extenſive knowledge of ſuch properties of bodies as are already diſ- 
covered muſt be applied, in order to produce ſimplicity of effect and certainty in 
the reſults. The chemical analyſis can hardly be made with ſucceſs by one who is 
not in poſſeſſion of a conſiderable number of fimple ſubſtances in a ftate of great 
purity, many of which, from their effects, are called re-agents. The word analyſis is 
applied by chemiſts to denote that ſeries of operations by whichthe component parts 
of bodies are determined, whether they be merely ſeparated, or exhibited apart from 
each other; or whether theſe diſtinctive properties are exhibited, by cauſing them 
to enter into new combinations, without the perceptible intervention of a ſeparate 
ſtate. The forming of new combinations is called ſynthefis ; and, in the chemical 
examination of bodies, analyſis or ſeparation can ſcarcely ever be effected without 
ſyntheſis taking place at the ſame time. | 0 1. e 

As moſt of the improvements in the ſcience of chemiſtry conſiſt in bringing the 
art of analyſis nearer to perfection, it is not eaſy to give any other rule to the learner, 
than the general one of conſulting and remarking the proceſſes of the beſt chemiſts, 

ſuch as Scheele, Bergman, Berthollet, Kirwan, and others. The bodies which pre- 
ſent themſelves more frequently for examination than others, are minerals and mi- 
neral waters. In the examination of the former, it was the habit of the earlier che- 
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miſts to avail themſelves of the action of fire, with very few humid proceſſes, which are 
ſuch as might be performed in the uſual temperature of the atmoſphere. Modern 
chemiſts have improved the proceſs by fire, by a very extenſive uſe of the blow 
pipe (ee BLow-riPE) ; and have ſucceeded in determining the component. 

of minerals to great accuracy in the humid way. For the method of analyſing mi- 
neral waters, c WATERS, MINERAL ; and for the analyſis of metallic ores, ſee the 
reſpective metals. | 

Several authors have written on the examination of earths and ſtones: the fol- 
lowing is the method of Mr. Kirwan. 

When earths, or pulverulent mineral ſubſtances, are well dried, and ſeparated from 
every viſible heterogeneous ſubſtance, a portion of them ſhould be weighed, and 
diſtilled in a glaſs retort until the bottom begins to grow red hot. In ſome caſes it 
may be proper to receive the air that arifes in a pneumatic apparatus ; and in all 
it will be proper to examine what diſtils over or ſublimes, whether it be acid or 
alkaline, with nn * tinged blue by litmus, and part of its ſurface reddened by dif- 
tilled vinegar. If the blue be reddened, an acid exiſts in the diſtilled liquid; if the 
red be effaced, and the blue reſtored, a volatile alkali is the cauſe of it ; if the liquor 
precipitates lime-water, but does not precipitate a ſolution of nitrous ſelenite, or the 
falt formed by lime and nitrous acid, then it contains fixed air; if it precipitates 
alſo nitrous ſelenite, it contains the vitriolic acid; if it contains the marine acid, it 
will not precipitate nitrous ſelenite, but it will the nitrous ſolution of filver. The 
loſs of weight of the reſiduum in the retort, and the weight of water in the receiver, 
will ſhew the proportion of the volatile ingredients. 

Another portion of the earth to be examined ſhould be digeſted i in about fix or 
eight times its weight of pure water, and the properties of that water reep to 
find whether the earth contains neutral ſalts. See WATERS, MINERAL. + FE 

The firſt ſtep in the examination of conſiſtent earths or ſtones is ſomewhat) ; 
rent from that of ſuch as are pulverulent. Their fpecific gravity ſhould firſt be ext 
mined ; alſo their hardneſs, whether they will ftrike fire with ſteel, or can be 
ſcratched by the nail, or only by cryſtal, or ſtones of ſtill greater hardneſs ; alſo their 
texture, perviouſt neſs to R_ ; and whether they be manifeſtly homogeneous or com- 
pound ſpecies, &c. * 

2d. In ſome caſes, one ſhould try whether they imbibe water, or whether water 

can extract any thing from them by ebullition or digeſtion. 

zd. Whether they are ſoluble in, or efferveſce with, acids, before: or abr pulver- 
zation ; or whether decompoſable by FER in on of tartar, Kc. as 8ypfüms er 
ponderous ſpars are. | | 

4th. Whether they detonate with nitre. 

5th. Whether they yield the ſparry acid by diſtillation with oil of vitriol, or a vo- 
latile alkali by diſtilling them with ſalt of tartar. 

6th. Whether they are fufible per ſe with a blow-pipe, and how they are affected 
by mineral alkali, borax, and microcoſmic falt; and whether they decrepitate when 
gradually heated. | 

7th. Stones that melt per ſe with the kiea/opize are e certainly compound, 24 
contain at leaſt three ſpecies of earth, of which the calcareous is probably one; and if 
they give fire with ſteel, the filiceous i 1s probably another. | 

The beſt general ſolvent for ſtones or earths appears to be aqua regia, compoſed 
of two parts nitrous and one of marine acid: if the ſtone or earth efferveſces ſtrongly 
with acids, no other preparation is requiſite than a ſeparation of ſuch =_ as are 


"uy heterogeneous, and pulverization; the TR" is then eaſily performed in a 
digeſting 
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digeſting heat, if requiſite. The undiſſolved refiduum, if purely ſiliceous, will 
melt into a tranſparent glaſs with about + is weight of mineral alkali ; if not, it is 
ſtill compounded, and us ſoluble parts will yield to a reiterated digeſtion. 
If the ſtone does not efferveſce, or eaſily diſſolve in acids after pulverization and 
digeſtion, but leaves an inſoluble reſiduum evidently compound, or but ſlightly al- 
tered, it will require to be pulverized, and mixed with twice or thrice its weight of 
mineral alkali, and to be expoſed to a low red heat for one or two hours. Mica 
was found to require a mixture of 4 times its weight of mineral alkali; after which 
it is to be ſeparated from the alkali by lixiviation and filtration, waſhing it with 
diſtilled water until the water is abſolutely taſteleſs, and precipitates no metallic 
ſolution. | ; 12 | | 
The powdered ſtone, thus edulcorated, is to be dried by heating it to redneſs, 
and then weighed, and 100 grains taken for ſubſequent experiments : it were better 
if ſtill more were uſed, but the analyſis would be more expenſive. a 
The powder is next to be digeſted in 8 or 10 times its weight of aqua regia, in a 
boiling heat, in a retort to which a receiver is luted, and the digeſtion reiterated as 
long as any thing appears to be diſſolved by freſh portions of the acid. Mica was 
found to require 5o times its weight of aqua regia before it was entirely decompoſed, 
as the acid is ſo volatile as very ſoon to diſtil over. Oil of vitriol has the advantage 
of bearing a greater heat, diſſolving ponderous ſpar, and of acting more powerfully 
on clay than aqua regia; but a large retort muſt be uſed, for often towards the end 
it puffs and throws up the earth or ſtone, and carries it into the receiver; beſides, 
it does not ſufficiently act on calces of iron, if theſe be nuauch dephlogiſticated. Spi- 
rit of nitre affects them {till leſs : hence Mr. Kirwan often uſes oil of vitriol firſt, 
then what has been diſſolved he precipitates by a mild alkali, and re- diſſolves the 
_ precipitate in aqua regia. . A perfect ſolution being thus effected, the reſiduum is to 
be well waſhed, and the waſhings added to the ſolution : the reſiduum, well dried 
and weighed, gives the weight of filiceous earth in the compound. . 
The ſolution is next to be examined; which we will ſuppoſe to contain the four 
ſoluble earths, calcareous, ponderous, magneſian, and argillaceous, and alſo a calx 
of iron. It always contains an exceſs of acid, of which it is in great meaſure de- 
prived by boiling for a conſiderable time, as both acids are very volatile, and indeed 
of the marine none remains but what is combined with the calx of iron, as the nitrous 
chaſes it from the earths. By getting rid of this exceſs of acid, leſs alkali will be 
required for the ſucceeding precipitation, and leſs aerial acid ſet looſe which would 
retain much of the precipitate by re- diſſolving it: the ſolution ſhould then be eva- 
porated to about half a pint. TOS ET 
The ſolution being thus prepared, it is uſual to precipitate the calx of iron from 
it by the Pruſhan alkali ; but to this method Mr. Kirwan has two objections : 
iſt. that the ponderous earth, if any, would alſo be precipitated and confounded in 
the Pruſhan blue; and 29., that this precipitation, beſides being exceeding flow, 
ſeldom fails of leaving ſome iron till in the ſolution, as the exceſs of the Pruſſian 
alkali, which muſt neceſſarily be added to be certain that all the iron is precipitated, 
never fails to re-diffolve a 2 of the Pruſſian blue which thus remains in the 
liquor and cannot be got rid of. Hence the method he uſes is as follows: Firſt, he pre- 


pares the Pruſſian alkali after the manner of Mr. Bergman, by digeſting and boiling 
a pure alkaline ſolution over Pruſſian blue, until the alkali no longer efferveſces with 
acids, nor precipitates a ſolution of nitrous ſelenite, or any other earth, except the 
barytes: he even makes it a little ſtronger; for if it be barely ſaturated with the 
tinging matter, it ſoon ſpoils and precipitates other earths; the tinging matter eva- 

| | porating, 
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porating, he next examines how much of this alkali is neceſſary to precipitate one 
grain of iron from its ſolution in dilute vitriolic or marine acid, and marks this on 
the label of the bottle that contains the alkali. Next follows the application. 

The ſolution of the earths being weighed, take 100 grains of it, and on theſe gra- 
anale pour the Pruſſian alkali (a portion of which 1s alſo previouſly weighed), until 
all the iron, or ponderous earth and iron, is precipitated; the weight of the alkali 
uſed gives that of the iron contained in 100 grains of the ſolution, and the quan- 
tity contained in 100 grains of the ſolution gives that contained in the whole ſolution, 
by the rule of proportion, from which the eren earth, if any be found 1 in fuble- 
quent experiments, is to be deducted. 

The quantity of iron being thus found, the dier of the ſolution ds to be pre- 
cipitated by aerated or mild mineral alkali, and then boiled for half an hour, to ex- 
pel as much as poſſible of the fixed air; by this means the whole of its contents are 
precipitated, and nothing remains in ſolution but cubic nitre and a little common 
ſalt: when the precipitate has ſettled, after one or two days reſt, the liquor is to be 
poured off, and the laſt portions taken up with a glaſs ſyringe. Diſtilled water is 
then to be: added to the precipitate, and boiled over it, and eee nee poured off, 
and taken up until ĩt comes off taſteleſss. i 

The precipitate being ſufficiently dried, is to be re· diſſolved in nitrous acid twice, 
and evaporated to dryneſs; then calcined for one hour in a white heat; and, laſtly, 
treated with about ſix or eight times its weight of diſtilled vinegar, in a heat of 
about 60 degrees, for one or two hours: by this means the ponderous, calcareous, and 

magneſian earths will be mus N * from ee and calx of 1 iron, 
Which will remain undiſſolved. 

Of this acetous ſolution 100 grains ſhould be en; and . with the 
ö Priiew alkali: if any part be precipitated ir is ponderous earth, and by heating this 
to redneſs its weight may be known; or-ſtill better, by a previous experiment de- 
termining the quantity requiſite to precipitate one grain of acetous baroſelenite, and, 

by the rule of proportion, the quantity of it in the whole ſolution may be found. 

I !be remainder of the acetous ſolution is to be evaporated to dryneſs, and heated 
white in a clean poliſhed iron crucible for two hours, then weighed and thrown into 
hot diſtilled water: the calcareous earth (if any) will be diſſolved in a ſufficient quan- 
tity of this water, of which an ounce can ſcarcely diſſolve one grain, ſo that frequent 
affuſions of hot water may be requiſite; ; the magneſia will remain undiſſolved, and 
is to be dried and weighed; its weight gives that of the pure calcareous earth, from 
which that of the ponderous (if any) is to ben deducted: the lime- water _— 
11 be precipitated by an aerated alkal. 

Laſtly, the clay, and calx of iron, which l undiffolved by the abewdls acid, 
are to be heated ſlightly, to prevent their cohering, and reiteratedly boiled in dephlo- 
giſticated nitrous acid to dryneſs, and finally diſſolved in that acid, which will then 
take up only the clay, which may be precipitated, dried, and weighed ; though in- 
deed this troubleſome operation may be unneceſſary, as the weight of the martial part 
being known by the experiment with the Pruſſian alkali, that of the clay is known 
of courſe when only the two remain. Tui! is even better, as the calx REN in- 
creaſes in weight by theſe operations. 

Beſides this general method, ſome others may < ad in ae enſes, 

Thus, to diſcover a ſmall» proportion of argillaceous earth or magneſia in a ſolu- 
tion of a large quantity of calcareous earth,-caultic volatile alkali may be applied, 
which will precipitate the clay or magneſia (if any be), but not the calcareous earth. 
Diſtilled vinegar applied to ms precipitate | will rer whether it be clay or 
mugnefia. 

R adly. A minute 
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2dly. A minute portion of calcareous or ponderous earth, in a ſolution of wines | 
earth or magneſia, may be diſcovered by the vitriolic acid which precipitates the 
calcareous and ponderous : the ſolution ſhould be dilute, elſe. the clay alſo would 
be precipitated. If there be not an exceſs of acid, the ſaccharine acid is ſtill a nicer 


teſt of calcareous earth: 100 grains of gypſum contain about 32 of calcareous 


earth; 100 grains of baroſelenite contain 84 of ponderous earth; 100 grains of 


' accharine ſelenite contain 45 of calcareous earth. The inſolubility of baroſelenite in 


soo times its weight of boiling water luſkciently eee u. From theſe data 
the quantities are eaſily inveſtigated. 

3dly. A minute proportion of argillaceous earth in a large quantity of magneſia a 
may be diſcovered either by precipitating the whole, and treating it with diſtilled 
vinegar, or by heating the ſolution nearly to ebullition, and adding more aerated 
magneſia until the ſolution is perfectly neutral, which it never is when clay is con- 
tained in it, as this requires an exceſs of acid to keep it in ſolution. By this means 
the clay is precipitated in the ſtate of embryon alum, which contains about half its 
weight of clay (or for greater exactneſs it may be decompoſed by boiling it in vo- 


_ latile alkali). After the precipitation the ſolution ſhould | be largely diluted, as the 


Epſom ſalt, which remained in ſolution wes hot, would precipitate when wann. and 
mix with the embryon alum. 


4thly. A minute portion of magnefa in a large quantity of argillaceous nb is beſt 


ſeparated by r the whole, and treating the precipitate with diſtilled 


vinegar. 

Laſtly, Sansun earth and barytes, or ponderous earth, are ſeparated either by 
precipitating the barytes by the Pruſſian alkali, or the calcareous by a cauſtic fixed 
alkali, or by precipitating both with the vitriolic acid, and evaporating the ſolution 
10 a ſmall compaſs, pouring off the liquor, and treating the dried precipitate with 
500 times — weight of boiling water; what remains undiſſolved is nn, or 
ponderous ſpar. 

ANGELICA. The roots have a pungent agreeable bitteriſh taſte, and a og 
aromatic ſmell, ſomewhat of the muſky kind. Their activity reſides in an eſſential 
oil and a reſinous matter. The oil is obtained by diſtillation with water. The oil 
and the reſin are totally extracted by digeſtion in ardent ſpirit; - and Water by the 
ke treatment extracts them, though in part only. 

Theſe roots, like thoſe of moſt of the umbelliferous plants, are very apt to be preyed | 
upon by worms, to become carious, and fall into powder. So long as they are 
merely worm-eaten, and not powdery, they are as fit for making the eſſential oil, or 
the tinctures in ardent ſpirit or water, as in their moſt. perfect ſtate; the inſects 


preying firſt upon the mucilaginous and inſipid parts, and not upon the reſinous and 


oily parts. When ſuch roots are made uſe of, care muſt be taken to beat out the 


worms and duſt as much as poſſible. To preſerve the roots of Angelica, they muſt 
be thoroughly dried, and kept in cloſe veſſels or packages in a dry place. 


ANIL, or Nit. This plant, from the leaves of which indigo is prepared, grows 


in America. It has ſeveral flender knotty ſtalks which ſpread into ſmall branches, 


clothed each with from four to ten pair of leaves, and an odd one at the end. The 
leaf is ſmall, fleſhy, and ſoft, of a greeniſh brown colour on the upper fide, pale and as 
it were ſilvery-· coloured beneath. The plant riſes to the height of about two feet, 
and produces. reddiſh flowers, in ſhape reſembling thoſe of broom, but ſmaller, fol- 
67 by oblong pods containing the ſeeds. 


The culture of this plant is as follows“: The ground being thoroughly cleared 


; W 1 7 | 


A N 1 123 J ANT 


of weeds, which is a principal object, a number of ſlaves, ranged in a line, march 


acroſs, making little trenches of the width of their hoes, and two or three inches 
deep, about a foot diſtant from each other every way. Then returning, they drop 
ſome ſeeds in each trench, and afterwards cover them with the earth taken out. In 
moiſt weather the plant comes up in two or three days; and in about two months 
it is fit for cutting. If ſuffered to ſtand till it runs into flower, the leaves become 


too dry and too hard, and the indigo obtained from them proves leſs in quantity 


and leſs beautiful. The due point of maturity is known by the leaves beginning to 
grow leſs ſupple or more brittle. In a rainy ſeaſon the cutting may be repeated 
every fix weeks. Cutting in dry weather kills the plant, which, if that is avoided, 
continues to afford freſh crops for two years. For the preparation of Inpico, ſec 
that article. 2 | tes #5147 761 | ; 
ANIMAL KINGDOM. The various bodies around us, which form the ob- 
jects of chemical reſearch, have all undergone a number of combinations and decom- 
poſitions before we take them in hand for examination. Theſe are all conſequences 
of the ſame attractions or ſpecific properties that we avail ourſelves of, and are mo- 
dified likewiſe by virtue of the ſituations and temperatures of the bodies preſented 


to each other. In the great maſs of unorganized matter, the combinations appear 


to be much more {imple than ſuch as take place in the veſſels of organized beings, 
namely plants and animals: in the former of which there is at leaſt à peculiar ſtruc- 
ture of tubes conveying various fluids ; and in the latter there is not only a moſt elabo- 
rate ſyſtem of veſſels, but likewiſe for the moſt part an augmentation of tempera- 
ture. From ſuch cauſes as tlieſe it is that ſome of the * — afforded by ani- 
mal bodies are never found either in vegetables or minerals; and fo likewiſe in ve- 
getables are found certain products never unequivocally met with among minerals, 
Hence, among the ſyſtematical arrangements uſed by chemiſts, the moſt general is 
that which divides bodies into three kingdoms, the animal, the vegetable, and the 
mineral. TEE: Lee n 
Animal as well as vegetable bodies may be conſidered as peculiar apparatus for 
carrying on a determinate ſeries of chemical operations. Vegetables ſeem capable of 


operating with fluids only, and at the temperature of the atmoſphere, as we have 


juſt noticed. But moſt animals have a proviſion for mechanically dividing ſolids by 
maſtication, which anſwers the ſame purpoſe as grinding, pounding, or levigation 
does in our experiments; that is to ſay, it enlarges the quantity of ſurface to be 
acted upon by ſolvents. The proceſs carried on in the {ſtomach appears to be of 
the ſame kind as that which we diſtinguiſh by the name of digeſtion; and thebowels, 
whatever other uſes they may ſerve, evidemly form an apparatus for filtering or 
conveying off the fluids ; while the more ſolid parts of the aliments, which are-pro- 
| bably of ſuch a nature as not to be rendered fluid, but by an alteration which would 
perhaps deſtroy the texture of the machine itſelf, are rejected as uſeleſs. When this 
filtered fluid paſſes into the circulatory veſſels, through which it is driven with con- 
fiderable velocity by the mechanical action of the heart, it is ſubjected not only to all 
thoſe changes which the chemical action of its parts is capable of producing, but is 
likewiſe expoſed to the air of the atmoſphere in the lungs, into which that elaſtic fluid 
is admitted by the act of reſpiration. Here it undergoes a change of the ſame nature 
as happens to other combuſtible bodies when they combine with its vital part. This 
vital part becomes condenſed, and combines with ſome principle emitted from the 


blood; at the ſame time that it gives out a large quantity of heat, in conſequence f 


its own capacity for heat being diminiſned. It has not been aſcertained whether the 
ſubſtance which converts the inſpired vital air into fixed air (of which a portion 3 
e | | 2 | pired 


- 
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pired from the lungs together with the noxious or phlogiſticated air) be inflammable 
air or charcoal; and it has likewiſe been doubted whether any part of the vital air 
is abſorbed by the blood. Later experiments of Dr. Prieſtley ſhew however that 
this laſt event does actually take place *. Be ret 
It would lead us too far from our purpoſe, if we were to attempt an explanation of 
the little we know reſpecting the manner in which the ſecretions or combinations 
that produce the various animal and vegetable ſubſtances are effected, or the uſes 
of thoſe ſubſtances in the economy of plants and animals. Moſt of them are very 
different from any of the products of the mineral kingdom. We ſhall therefore only 
add, that theſe organized beings are ſo contrived, that their exiſtence continues, and 
all their functions are performed, as long as the veſſels are ſupplied with food or mate- 
rials to occupy the place of ſuch as are carried off by evaporation from the ſurface, or 
otherwiſe, and as long as no great change is made, either by violence or diſeaſe, 
in thoſe veſſels or the fluids they contain. But as ſoon as the entire proceſs is in- 
terrupted in any very conſiderable degree, the chemical arrangements become al- 
tered; the temperature in land animals is changed, the minute veſſels are acted 
upon and deſtroyed, life ceaſes, and the admirable ſtructure, being no longer ſuf- 
ficiently perfect, loſes its figure, and returns, by new combinations and decompoſi- 
tions, to the general maſs of unorganized matter, with a rapidity which is uſually 
greater, the more elaborate its conſtruction. | : N ö 
The parts of vegetable or animal ſubſtances may be obtained, for chemical exa- 
mination, either by ſimple preſſure, which empties the veſſels of their contents; by 
digeſtion in water, or in other fluids, which diſſolve certain parts, and often change 
their nature; by deſtructive diſtillation, in which the application of a ſtrong heat 
alters the combination of the parts, and cauſes the new products to paſs over into 
the receiver in the order of their volatility ; by ſpontaneous decompoſition. or fer- 
mentation, wherein the component parts take a new arrangement, and form 'com- 
pounds which did not for the moſt part exiſt in the organized ſubſtance ; or, laſtly, 
the judicious chemiſt will avail himſelf of all theſe ſeveral methods fingly, or in com- 
bination. He will, according to circumſtances, ſeparate the parts of an animal or 
vegetable ſubſtance by preſſure, aſſiſted by heat; or by digeſtion or boiling in va- 
rious fluids added in the retort which contains the ſubſtance under examination. 
He will attend particularly to the products which paſs over, whether they be per- 
manently elaſtic, or ſubject to condenſation in the temperatures we are able to pro- 
duce. In ſome caſes he will ſuffer the ſpontaneous decompoſition to precede the 
application of chemical methods ; and in others he will attentively mark the changes 
which the products of his operations undergo in the courſe of time, whether in cloſed 
veſſels, or expoſed to the open air. Thus it is that, in ſurveying the ample field of 
nature, the philoſophical chemiſt poſſeſſes numerous means of making diſcoveries, if 
applied with judgment and fagacity ; though the progrefs of difcovery, ſo far from 
; | bringing us nearer the end of -our purſuit, appears continually to open new ſcenes, 
| | and, by enlarging our powers of inveſtigation, never fails to point out additional ob- 


jects of enquiry. 


Animal and vegetable ſubſtances approach each other by infenfible gradations ; 
fo that there is no ſimple product of the one which may not be found in greater or 
leſs quantity in the other. The moſt general diſtinctive character of animal ſub- 
ſtances 15 that of affording volatile alkali by deſtructive diſtillation. Some plants 
nowever afford it likewiſe. Neither contain it ready formed; but it appears to be 


* 


Phil. Tranſ. lzxx. 106. 


produced 
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produced by the combination of phlogiſticated and inflammable air, during the 


changes produced either by fire, or by the putrefactive proceſs. See ALKAL1, vo- 
LATILE ; and AIR; PHLOGISTICATED. 57 | | = 

Few of the products of the animal kingdom have been ſubjected to chemical 
analyſis, For this, reaſon it is not practicable to arrange them according to the 
nature of their component parts. Animal ſubſtances may therefore be conveniently 
divided into, 1. Such as are uſually obtained without deſtroying life. Theſe are 
milk, eggs, urine, excrement, the matter of perſpiration, ambergris, &c. wax, 
honey, gum-lack, filk, hair, born, feathers, &c. Or, 2. Such parts e as are 
obtained by deſtroying them, or depriving them of life, Theſe are blood; va- 
rious ſolids confounded under the name of fleſh, fat, ſpermaceti, bile, the gaſtric 
juice, and ſeveral acids; together with calcareous earth, and. other ſubſtances com- 
mon to the mineral and vegetable Kingdoms. For the properties of which, ſee 
the reſpective articles. 55 „ 

When animal ſubſtances are left expoſed to the air, or immerſed in water or other 
fluids, they ſuffer a ſpontaneous change, which is more or leſs rapid according to 
circumſtances. The ſpontaneous change of organized bodies is diſtinguiſhed by the 
name of fermentation. In vegetable bodies there are diſtinct ſtages or periods of 


this proceſs, which have been divided into the vinous, acetous, and putrefactive fer- 


mentations. Animal ſubſtances are ſuſceptible only of the latter, during which, as in 
all other ſpontaneous changes, the combinations of chemical principles become in 
general more and more ſimple. There is no doubt but much inſtruction might be 
obtained from accurate obſervations of the putrefactive proceſſes in all their ED 
varieties and ſituations; but the loathſomeneſs and danger attending on ſuch enqui- 
ries has hitherto greatly retarded our progreſs in this department of chemical ſcience, 
See FERMENTATION. - 8 „ | 1 5 

ANIME, improperly called gum anime, is a reſinous ſubſtance imported from 
New Spain and the Braſils. There are two kinds, diſtinguiſhed by the names of 


oriental and occidental. The former is dry, and of an uncertain colour, ſome ſpeci- 
mens being greeniſh, ſome. reddiſh, and ſome of the brown colour of myrrb. The 
latter is in yellowiſh, white, tranſparent, ſomewhat unctuous tears, and partly in 


larger maſſes, brittle, of a light pleaſant taſte, eaſily melting in the fire, and burning 


with an agreeable ſmell. Like reſins it is 1 ſoluble in ardent ſpirit, and alſo in 


oil. Water takes up about A of the weight of this reſin by decoction. The ſpirit 


drawn off by diſtillation has a conſiderable nas i of the taſte and flavour of the 


oil. 


This reſin is uſed by perfumers, and alſo in certain plaſters, wherein it has been 
ſuppoſed to be of ſervice in nervous affections of the head and other parts; but 
there are no reaſons to think that, for medical purpoſes, it differs from common 


reſins, © | | ind | £5 | = 9 
ANISEED contains, beſides its effential odorous oils, a groſs one of the ex- 


preſſible kind. The effential oil, and the ſmell and taſte of the ſeeds which depend 
upon it, are confined to the outer thin ſkin: the inner kernel, which is commonly 


divided longitudinally into two portions, has little or no ſmell, and . exceeding 
little taſte: in this reſides the groſs oil, naturally inodorous and inſipid, but which, 
nevertheleſs, in its ſeparation from the ſeed by the preſs, brings with it a part of the 
eſſential oil, ſo as to become, ſtrongly impregnated with the peculiar flavour of the 


aniſeed ; its colour is greeniſh. 


The eſſential oil, though mild in taſte, has an extremely ſtrong ſmell, which it 
I. W OERT SE communicates 
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anime; the diſtilled water diſcovers on its ſurface ſome ſmall portion of eſſential 
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communicates to whatever it touches in ſuch a degree as ſcarcely to be overpowered. 
It coagulates in a temperature much warmer than is neceſſary to freeze water. The 
term of its congelation, which ſeems to be about 5o degrees of Fahrenheit's thermo- 
meter, but is not very eaſy to be determined with great accuracy, becauſe it is a 
bad conductor of heat, was propoſed by Boyle, in the infancy of the thermometer, to 
be uſed as a fixed point in the graduation of that inſtrument. This oil, like other 
eſſential oils, is ſoluble in ardent ſpirit, from which it in part ſeparates by cooling. 
Neumann obſerves that it diffolves ſulphur in greater quantity than any other oil 
expreſſed or diſtilled. Another ſingular fact is noticed by the ſame author, viz. 
that whereas the diſtillation of effential oil from other vegetables is in general faci- 
Iitated by the addition of ſalt to the water which is added to the vegetable ſubſtance, 
ſuch an addition is particularly hurtful in this proceſs, the aniſeed yielding only half 
as much oil as it does when diſtilled with pure water. e 
ANNEAL. We know too little of the arrangement of particles to determine what 
it ĩs that conſtitutes or produces brittleneſs in any ſubſtance. In a conſiderable number 
of inſtances of bodies which are capable of undergoing ignition, it is found that ſud- 
den cooling renders them hard and brittle. This is a real inconvenience in glaſs, and 
alſo in ſteel, when this metallic ſubſtance is required to be ſoft and flexible. The in- 
conveniences are avoided by cooling them very gradually, and this proceſs is called 
annealing. Glaſs veſſels, or other articles, are carried into an oven or apartment over 
the great furnace, where they are permitted to cool in a greater or leſs time according 
to their thicknefs and bulk. The annealing of fteel, or other metallic bodies, conſiſts 
ſimply in heating them, and ſuffering them to cool again either upon the hearth of 
the furnace, or in any other fituation where the heat 1s moderate, or at leaft the tem- 
ure 1s not very cold. | 1 St el 
ANNOTTO. The pellicles of the ſeeds of a certain American tree afford the 


red maſſes brought into Europe under the name of Annotto, Orlean, and Roucou. 


The red ſeeds, cleared from the pods, are ſteeped in water for ſeven or eight days, or 
longer, till the liquors begin to ferment; then ſtrongly ſtirred, and ſtamped with 
wooden paddles and beaters, to promote the ſeparation of the red ſkins : this proceſs 


s repeated ſeveral times till the ſeeds are left white. The liquor paſſed through cloſe 


cane ſieves is pretty thick, of a deep red colour, and very ill ſmell : in boiling it 
throws up its colouring matter to the ſurface in form of ſcum, which is afterwards 
boiled down by itſelf to a due conſiſtence, and made up while ſoft into balls. x" 
The annotto commonly met with among us is moderately hard, of a brown 
colour on the outſide, and a dull red within. It is difficultly a&ed upon by water, 
and tinges the liquor only of a pale browniſh yellow colour. In rectified ſpirit of 
wine it very readily diſſolves, and communicates a high orange or yellowiſh red. 
Hence it is uſed as an ingredient in varniſhes, for giving more or leſs of an orange 
caſt to the fimple yellows. Alkaline falt renders it perfectly ſoluble in boiling wa- 


ter, without altering its colour: wool or filk boiled in the ſolution acquire a deep 


but not very durable orange dye. Its colour is not changed by alum or by acids, 
any more than by alkalis; but when imbibed in cloth, it is diſcharged by ſope, and 
deſtroyed by expoſure to the air. e eee eee | 5 

Labat informs us, that the Indians prepare an annotto greatly ſuperior to that 


Which is brought to us, of a bright ſhining red colour, almoſt equal to carmine; that 


for this purpole, inſtead of ſteeping and fermenting the ſeeds in water, they rub 
them with the hands, previouſly dipped in oil, till the pellicles come off and are re- 
duced into a clean paſte, which is ſcraped off from the hands with a knife, and laid 
n à clean leaf in the ſhade to dry. De Laet, in his notes on Margrave's Natural 


2 Hiſtory 


in the Air in ſummer, in ſeven or eight a. loſt all its colour, and became white 72 
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Hiſtory of Braſil, mentions alfo two kinds of annotto; one of a permanent crimſon co 
lour (Coccineus), uſed as a fucus ; and another, which gives a colour incliningmore tg 


that of ſaffron. This laſt, which is our annotto, he ſuppoſes to be a mixture of the 


firſt ſort, with certain reſinous matters, and with the juice of the roots of the tree.— 
Ximenes relates, that annotto with urine ſtains linen of ſuch a permanent colour 
that is never to be waſhed; out. Perhaps the firſt fort is meant. Our annotto 
boiled in urine imparted to linen a deep yellowiſh red; the ſtained linen, hung out 


again 

 ANTIMONY. The word antimony is always, uſed in commerce to denotea metal- 
lic ore, confi ſting of ſulphur combined with the ſemi-metal which is uſually called re- 
gulus of antimony. But as. it appears proper and convenient that the metallic ſub- 
ſtance itſelf ſhould be Aitinguülbec by a ſimple term, inſtead of deriving its name 


from one of its ores, many chemical writers uſe the word antimony to denote the 
| 8 ſubſtance or regulus, and in this een it is ufed in the preſens 
art | 


: Ka: is of a filvery white colour, very briztle, and of a ae or ſcaly tex · 
ture. Its ſpecific gravity is moderate. Soon after ignition it meks, and by a con- 


tinuance of the heat it becomes calcined, and xiſes in white fumes, which may after - 1 
wards be volatilized a ſecond time, or fuſed into a hyacinthine glaſs, according to the 


management of the heat: they are called argentine flowers of regulus of antimony. 
In cloſed veſſels, the regulus riſes totally without decompoſition. This metallic ſub- 
ftance 1s not ſubject toruft b expoſure to air, though its becames taruiſhed by 
that means. Its calces are ſoluble in water; and in that reſpect . renn the 
calx of arſenic, probably by an approach towards the acid ſtate. 

Vitriolic acid, boiled upon the regulus of antimony; calcines the r part, ſo as 
to render it inſoluble, the acid being at the ſame time decompoſed. Much vitriolic acid 
air eſcapes, and towards the end a ſmall quantity of ſulphur is fublimed. By waſh- 
ing the refidue in water, a vitriolic ils of we is Epe from the calx, which | 
does not cryſtallize. | „ 

Nitrous acid very readily attacks antimony in the cold, Moſt part of the metal 

is calcined: by this action; but a portion is diſſolved, and affords deliqueſcent cryſ· 
tals, decompofable by heat. The calx of antimony formed by this acid is very 
Ane and difficult of reduction. 
Continued digeſtion is required for the ſolution of regulus of antimony in che ma- 
rine acid. A conſiderable quantity is, however, at length diſſolved, which affords 
very deliqueſcent cryſtals. This ſalt melts by the application of heat, and is decom- 
poſed by diftilled water, in the fame manner as the butter of antimony, from which 
it does not much differ. 

Dephlogiſticated or aerated marine acid diffolves the regulus of antimony with 


great facility. 


Aqua regia, compoſed of ſeven parts nitrous and one marine acid, diſſolves it very 


readily, but lets fall a portion of white calx as it cools. The ſolvent power of either 


of the three ancient mineral acids on this ſemi-meral appears to be increaſed by 
mixture with any one of the others. 
Earthy ſubſtances do not act on the regulus of antimony in the dry way. Its calx 


however enters readily into the compoſition of glaſs, to which it imparts more or 


leſs of an Wee colours When ed with vitriolated tartar it Ovens it it partly 
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into hbepar or liver of ſulphur, which diſſolves a portion of the calx of antimony; 
that is to ſay, the vital air of the acid calcines the regulus of antimony, while part of 
the acid becomes converted into ſulphur, either ſimply by the loſs of its vital air, 
or elſe by that loſs, together with the acquiſition of phlogiſton from the regulus. 

Nitre detonates very readily with the regulus of antimony; when equal parts of 
theſe ſubſtances are projected into a red hot crucible, the reſidue of calx and alkali 
is known by the name of diaphoretic antimony. When the ſaline part is waſhed 
out by hot water, the reſidue is called waſhed diaphoretic antimony. The water 
uſed in the waſhing contains a portion of the calx ſuſpended by the alkali. This 
may be precipitated by the addition of, an acid, and — ee diſtinguiſhed by the 
name of ceruſe of antimony. - * NOI mag y 

When regulus of ge is desen ard Aenne mi ed with about twice 
its — battaGve ſublimate, a inutual action takes place with che production of 
heat; and if the mixture be diſtilled with a gentle fire, a thick fluid comes over, 
which congeals in the receiver, or in the neck of the tetort, and is called butter of 
antimony. The reſidue conſiſts of revived mercury, and ſome regulus and calx of 
antimony. In this experiment, the dephlogiſticated' marine acid combines With the 
antimony, while the mercury is revived, as may be eafily explained on either of the 
two theories of chemiſtry. If the combination” of reguliis'of antimony and ſulphur be 

uſed inſtead of the regulus itſelf, the mercury will be obtained in the form of cinna- 
bar, at a much Sener e than is op ee} to Tublitfie” the butter” of anti. 
n+ #L1  EIHIL- 2 
When butter of antimony. is. thiol into pure Re: an bend id precipi- 
tate or calx falls down, which is . Molen nens, rer eng, oF the nate of pow- 
: der. of algaroth. WH 

Nitrous acid diſſolves the * of amines be ſolution, Sith 0688 not 
appear to differ greatly from the ſolution of the regulus i in aqua regia, ſoon depoſits 
a portion of cal. When an equal weight of nitrous acid has been three times diſ- 
tilled to dryneſs from butter of antimony, che reſidue, after ignition, is called bezoar 
mineral, and ſeems to be little more than a calx of the metal. 

Sulphur combines very readily with the regulus of atititmbiny;"and Roi 4 ub 
ſtance differing in no reſpect from the mineral or ore to which the name of anti- 
mony is excluſively appropriated. One part of ſulphur completely, mineralizes 
four of the regulus. 


Liver of ſulphur diſſolves the regulus of antimony, and affords an 'orange-clouted 
precipitate upon the addition of an acid. 

Antimony, or the regulus combined with ſulphur, was a Favoutity object of re- 
ſearch in the experiments of the alchemiſts; in conſequence of which its properties 
are much better known than thoſe of the pure regulus. If this ſubſtance be heated, 
it melts, and a conſiderable portion of the ſulphur flies off, at the ſame time that the 
regulus becomes calcined, and riſes in white vapours. A gentler heat, leſs than is ne- 
ceſlary to fuſe it, converts it into a grey calx ; this calx contains a portion of ſul- 
phur. If it be urged by a ſtronger heat, it melts into the form of glaſs, which is 
more or leſs tranſparent, according to the degree of calcination of the metal and 
the diſſipation of the ſulphur. When it contains much ſulphur, the glaſs is fuſible, 

opake, and of a dark red colour; whence it has been called liver of antimony. 

When acids are applied to crude antimony, they diffolve the regulus, and leave 
the ſulphur. The nitrous acid 1s beſt adapted to this ſolution. 

Diaphoretic antimony is moſt commonly and advantageouſly prepared by detonat- 
ing the crude antimony with nitre inſtead of the regulus ; the only difference being, 


that 
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that more nitre is required for the detonation, and that the reſidue contains vitrio - 
lated tartar as well as alkali and calx. 


There are ſeveral preparations, conſiſting of combinations of antimony with an 


alkali, in which the proportions of the ingredients and the ſtate of the calx are ny 
different, according to the nature and management of the proceſſes. Many of theſe 
have been highly praiſed in medicine, at the ſame time that they have been as 
ftrongly exclaimed againſt for their ill effects. Both theſe aſſertions appear to have 
been well-founded. It is ſufficiently proved, that antimonial medicines have pro- 
duced the happieſt effects, and are juſtly entitled to be conſidered as very powerful 
remedies; but, on the other hand, it is equally certain that their great efficacy muſt 
have required greater attention in their firſt exhibition than perhaps may have been 
paid; and the complicated nature of many of the proceſſes muſt have rendered it 
very difficult to produce ſubſtances poſſeſſing exactly the ſame properties, or propor- 
tion of component parts, at all times. F 

If antimony be treated with a fixed alkali, either by fuſion and ſubſequent ſolu- 
tion in boiling water, or by ſimple ebullition, a precipitate is afforded by cooling, 
which is called kermes mineral, formerly uſed in medicine. It is thought to con- 
fiſt of the calx of antimony in combination with a portion of ſulphur ; but its com- 


ponent parts have not been accurately determined, and its properties differ according 


to the various methods uſed in preparing it. 


The antimonial preparations moſt commonly uſed at preſent are, antimonial wine, 


and emetic tartar. Theſe, like every other preparation of this ſemi- metal, are pre- 
pared in a variety of ways. The wine may be had by infuſing pulverized glaſs of 
antimony in Spaniſh white wine for ſome days, and then filtering the clear fluid 
through paper. A very minute portion of the calx is taken up; and this is greater 
or leſs, according as the wine is more or leſs acid; and perhaps according to the 
temperature of the weather at the time of adminiſtering it. On this account it is 
found neceſſary to give this medicine cautiouſly, and by {mall portions at a time, 


when it is intended that it ſhall act as an emetic. The emetic or antimoniated tar- 


tar of the London college is thus prepared: Take of crude antimony and nitre 
equal parts, ſeparately reduced to powder, mix them, and inject them into a cruci- 
ble heated to whitenefs, that the mixture may melt after deflagration; pour it out, and 
reſerve the yellow maſs beneath the ſcoriæ, under the name of crocus of antimony; 
reduce this to a very ſubtle powder; boil it in water, and waſh the powder repeat - 
edly in warm water till it becomes perfectly inſipid; then take equal parts, by 
weight, of the waſhed crocus of antimony and of cryſtals of tartar, and boil them 
together in three pin:s of water for every pound of the mixture, during half an 
hour; filter the liquor, and after due evaporation ſet it by to cryſtallize. —This is 
the antimoniated tartar. It is a triple ſalt, confiſting of the acid of tartar, united to 
vegetable alkali, and antimony partially calcined, and is confidered as a ſafe medi- 
cine, whoſe properties and effects are more conſtant and milder than moſt other anti- 
monial remedies. = an. 

It has not been clearly determined on what circumſtances the medical effects of 
antimony depend. The faline preparations of mercury and other metals are ſup- 
poſedtoderive their cauſticity from their tendency to become reduced to the metallic 
ſtate ; in conſequence of which they corrode and decompoſe other combuſtible ſuh- 
ſtances : but whether this be the cafe with antimony is doubtful.” It appears ne- 
ceflary, however, that antimony ſhould be in the ſaline ſtate, in order that it 
may act upon the animal ſyſtem. 2 the regulus is made into thoſe 2 
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balls or pills, which, on account of the little change they undergo in paſſing 
through the human body, have been called perpetual pills, its purgative action is 
more or leſs violent according to the quantity of acid it meets with; aud, in the 
preparations of this ſemi- metal, their effects ſeem likewiſe to be governed by the 
lame circumſtange joined to their reſpective degrees of ſolubility. The nearly 
pure and inſoluble calx, produced by detonation with a large proportion of nitre, is 
almoſt ineffectual; whereas the more ſoluble calces or combinations are more or leſs 
active, according to their reſpective. natures. Hence it appears to follow, that the 
ſimpleſt ſaline combinations are the moſt likely to produce effects conſtantly ſimi- 
lar; and that moſt of the calces and combinations, ſo highly extolled in the earlier 
age of chemiſtry, are attended with dangerous uncertainty in their operation. 

Antimony combines with moſt other metallic ſubſtances, and produces mixtures 
whole properties have been attended to under their reſpective titles. 

Antimony is found either native, in maſſes of the regulus, compoſed of ſhining ir- 
regular plates; or calciform, in white cryſtallized filaments ; or combined with ſul- 
phur, in the dark blueiſh or grey friable mineral called antimony, conſiſting moſt 
commonly of brilliant filaments diſpoſed parallel to each other ; or, laſtly, combined 
with ſulphur and arſenic, in an ore which greatly reſembles the foregoing, except 
that it is of a red or reddiſh colour. | | FRED 
Native regulus of antimony, or its calx, may be aſſayed by nitrous acid, which 
diffolves whatever arſenic it may contain, and only calcines the antimony. The 
ſulphureous antimonial ores are moſt conveniently analyzed by aqua regia, which 
takes up the calx, and leaves the ſulphur, which may be ſeparated by filtration. The 
remaining ſolvent may be examined with the uſual precipitants. In the dry way, 
antimony is ſeparated from its ſtony parts by fuſion in a moderate heat, nearly in 
theſame manner as biſmuth, and may be reduced by ſlowly roaſting it, till it becomes 
converted into a grey calx, which may be briſkly fuſed with twice its weight of 
black flux. = | 5 | | 5 
Antimony and its regulus are chiefly uſed in medicine, and in ſome metallic al- 
loys, ſuch as that uſed for printers' ty pes, ſmall ſhot, &c. | = 

ANLIS. Sce Acip oF ANTS. ns 

APPARATUS. As the whole of the practical part of chemiſtry conſiſts in 
placing bodies in contact with each other, ſo that they may exert their reſpective 
attractions or powers of combination without intermixture or diſturbance of other bo- 
dies not intended to enter the propoſed experiments, and alſo in raiſing or lowering the 
temperature of ſuch bodies under examination, it is evident that the degree of ſuc- 
ceſs attending theſe reſearches muſt greatly depend upon the veſſels or apparatus 
made uſe of ; and likewiſe that a great part of the terms in chemiſtry will be either 
deſcriptive of the apparatus, or of the operations performed with them. For this laft 
reaſon, we ſhall here ſpeak of the proceſſes in a curſory way, at the ſame time that 
we deſcribe the apparatus. _ | | | 

Moſt operations that require an increaſe of temperature are performed by the com- 
munication of heat from bodies in combuſtion. But in ſeveral operations with bo- 
dies in the pneumatical way, the ſolar focus of a convex lens is uſed. The proceſſes 
which are performed by the ſimple application of heat are the following. 75 
. Roaſting. This conſiſts in expoſing mineral bodies to the heat of an open fire, 
for the purpoſe of diſſipating their volatile contents. 5 

Calcination is performed by expoſing bodies, in an open veſſel, to ſtrong heat, 
till no farther change can be produced in them, The body which remains ans 

with= | 
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withſtands the fire is called a calx. Both theſe terms are more particularly 
applied to metals. Such bodies as are very little changed by heat are cared : 
refractory. 

Fuſion conſiſts i in 0 bodies in proper veſſels till they become fluid. It is 
chiefly uſed for the purpoſe of uniting ſmaller bodies into one large mals, and caſt- 
ing them into moulds of any deſired figure. The facility with which metals may be 
united in this way, after they have been divided, is probably the circumſtance that 
induced mankind to uſe them as the mediums of exchange, or ſigns of value of all 
other commodities. | 

Digeſtion conſiſts in keeping bodies for a confiderable time immerſed in a fluid, 
at a higher temperature han that of the atmoſphere, in order that combinations _ 
take place, which could not elſe have been effected. 

Cementation is a proceſs wherein ſolid bodies, one or more of them being 80. 
rized, are expoſed to heat in cloſed veſſels, with the intention that the more vola- 
tile parts of the one body may unite with the fixed part of the other. 

Evaporation conſiſts in the diſſipating of fluids by heat. | C641 | 

Concentration conſiſts in increaſing the proportion of ſaline matter in any watery 
fluid, either by evaporating part of the water, or by cauſing it to freeze, and taking 
away the ice. 

When evaporation is performed in veſſels either perfectly or nearly cloſed, ſo that 
the volatile parts, which are raiſed in one part of the apparatus, _ be ed and 
condenſed in the other parts, the proceſs is called diſtillation. 

Rectification is a ſubſequent diſtillation of the product which comes over. 

In the diſtillation of ſuch bodies as are ſolid; in the uſual temperature of the atmo- 
ſphere, the vapours are ſcarcely condenſed before they become ſolid again. In chis 
caſe, the proceſs is called ſublimation, and the condenſed vapours, which uſually 
have a powdery form, are called flowers. Such are the flowers of brimſtone, of 
n of Zinc, &c. Solid products obtained in this way are called ſubli- 


Some af theſe operations may be performed by a common di fire, and in- 
deed moſt of them may, when the quantities of matter are ſmall, which is uſually the 
caſe in philoſophical experiments. In the arts, where every proceſs requires to be re- 
peatedly carried on in the large way, a variety of furnaces have been contrived to 
ſuit the various intentions of the operators. But experimental enquiries demand the 
occaſional exertion of every branch of chemical operation; for which reaſon, the 
furnaces and apparatus ought to be conſtructed on as general Principles as 
oſſible. 

P The veſicls uſed in chemiſtry are, fig. I, crucibles or "plans; made either of yy 
black lead, forged iron, or platina. I hey are uſed for roaſting, calcination, and 
fuſion. 

Fig. 2. Cucurbits, matraſſes, or bodies, which are glaſs, earthen, or metallic vel. 
ſels, uſually of the ſhape of an egg, and open at top. They ſerve the purpoſes 
of digeſtion, evaporation, &c. 

Fig. 3. Retorts are globular veſlels of earthen ware, glaſs, or metal, with a neck 
bended | on one fide. Some retorts have another neck or opening at their upper 


part, through which they may be charged, and the opening may be afterwards alaſed 
with a ſtopper. Theſe are called tubulated retorts. 


Fig. 4. Receivers are veſſels, uſually of glaſs, of a ſpherical form, with a Arait 5 


neck, into which the neck of the retott is uſually inſerted. When any proper ſub- 
8 2 | Nance 
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ſtance is put into a retort, and heated, its volatile parts paſs over into the receiver, 
where they are condenſed. | 5 

Fig. 5. The alembic is uſed for diſtillation, when the products are too volatile 
to admit of the uſe of the laſt- mentioned apparatus. The alembic conſiſts of a body 
A, to which is adapted a head B. The head is of a conical figure, and has its ex- 
ternal circumference or baſe depreſſed lower than its neck, ſo that the vapours which 
riſe, and are condenſed againſt its fides, run down into the circular channel formed 
by its depreſſed part, from whence they are conveyed by the noſe or beak C, into the 
receiver D. This inſtrument is leſs fimple than the retort, which certainly may be 
uſed for the moſt volatile products, if care be taken to apply a gentle heat on fuch 
. occahons. But the alembic has its conveniences. In particular, the reſidues of dif- 
tillations may be eaſily cleared out of the body A; and in experiments of ſublima- 
tion, the head is very convenient to receive the dry products, while the more vola- 
ule and elaſtic parts paſs over into the receiver. 

Fig. 6. Is the drawing of an alembic commonly made in metal. The head is 
contained in a veſſel of cold water, to accelerate the condenſation ; a method which 
is not ſo rational as that of cooling the receiver, becauſe the coldneſs of the head in 
the former cafe cauſes much of the vapour to fall again into the body. 
Fig. 7. Repreſents the large ſtills uſed in the diſtillation of ardent ſpirits. In- 
ſtead of ufing a refrigeratory or receiver, the ſpirit is made to paſs through a ſpiral 
Pipe called the worm, which is immerſed in a tub of cold water. During its paſ- 
ſage it is condenſed, and comes out at the lower extremity, E, of the pipe, in a fluid 

The beſt conſtruction of a furnace has not been well aſcertained from experience. 
There are facts which ſhew that a fire made on a grate near the bottom of a chimney, 
of equal width throughout, and open both above and below, will produce a more 
intenſe heat than any other furnace. What may be the limits for the height of the 
chimney is not aſcertained from any preciſe trials; but thirty times its diameter 
would not probably be too high. It ſeems to be a diſadvantage to contract the dia- 
meter of a chimney, ſo as to make it ſmaller than that of the fire-place, when nv 
other air is to go up the chimney than what has paſſed through the fire; and there is 
no proſpect of advantage to be derived from widening it. 5 

Fig. 8. Exhibits the common ſmall furnace for melting. A is the aſn- hole, where 
the air enters. C is the fire - place, containing a covered crucible-ſtand on a ſupport 
of baked earth, which reſts on the grate. D is the paſſage into E, the chimney. At 
D is a ſhallow crucible called a cupel, placed in the current of the flame, and at F is 

an earthen or ſtone cover, to be occaſionally taken off for the purpoſe of ſupplying 
the fire with fuel. | | 

Fig. 9. Is the reverberatory furnace. A is the fire-place, B the dome and chim- 
ney, which is moveable. Ir ſerves to reffect the flames, and cauſes them to ſurround 
the veſſel C, which is by that means more ſtrongly heated than otherwiſe. 

Charcoal is the material moſt commonly uſed in furnaces. It produces an intenſe 
heat without ſmoke, but it is conſumed very faſt. Coke or charred pit coal produces 
a very ſtrong and laſting heat. Neither of theſe produce a ſtrong heat at a diſtance 
from the fire. Where the action of flame is required, wood or coal muſt be burned. 
Several inconveniences attend the uſe of coal, as its fuliginous fumes, and its apti- | 

rude to ſtop the paſſage of air by becoming fuſed. It is uſed however in the rever- 
beratory furnaces of glaſs-houſes, and is the beſt material where veſſels are to be 
fopplied with a great quantity of heat at no great intenſity, ſuch as in diftil- 


leries, &c. 
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In many operations, where a moderate and regular heat is required, it is ad- 
| vantageous to ule a bath, or to coat the veſſel intended to be heated. A chemical 
bath is uſually made by putting a quantity of water, ſand, or other fluid, or 
ulverulent ſubſtanee, into a metallic veſſel or pot, and immerſing the diftil- 
ing veſſel in it. When the water or ſand is once heated, it prevents the ſud- 
den changes in the intenſity of the fire from affecting the veſſel that contains the 
matter under examination. Chemical baths are made with water, ſand, iron filings, 
mercury, and with the fuſible compoſition of eight parts biſmuth; five lead, and 
three tin, which becomes fluid with a leſs heat than that of boiling water. | | 
Coating is chiefly intended to prevent glaſs veſſels from cracking by the ſudden 
variations of heat; and ſerves likewiſe to render them capable pr. preſerving their 
figure in higher degrees of heat than they could ſuſtain without it. The materials 
are clay and fine ſand, well worked together into a paſte, and with the addition of 
ſome hair, ſuch as the bricklayers uſe. This is laid upon the veſſel in ſucceſſive 
thin coatings. | | | | | | | 
The joints or cloſures of veſſels are made tight by compoſitions called lutes. The 
clay and fand uſed for coating makes a very good lute. In the diſtillation of ſub- 
ſtances which are not corrofive, it is found convenient to cloſe the junctures with 
per or linen paſted on. Wet ſtrips of bladder may alſo be uſed in theſe caſes. 
laked lime and the whites of eggs form a good lute, which dries and becomes 
firm ; but the compoſition called fat lute is uſed when the vapours are of a corroſive 
and volatile nature. This is compoſed of clay, firſt made very dry and pulverized, 
and then beat together into a paſte with linſeed oil, which has been boiled upon 
litharge, and is known in the ſhops by the name of drying oil. Fat lute does not 
harden, but requires to be ſecured on its place by ſtrips y linen dipped in the Jute 
made of lime and whites of eggs. 1 
The flame of a lamp, with many ſmall wicks, may be uſed in diſtillations that 
require a low heat. i e 5 | | 
An ingenious ſtudent in chemiſtry, when he has familiarized himſelf. with the firſt 
principles, will ſoon perceive that there are few philoſophical enquiries, if any, that 
require a large apparatus of furnaces or veſſels. A tobacco-pipe is a very uſeful cru- 
cible, in which a great number of operations may be performed in a common fire, 
eſpecially if urged with a pair of good double bellows. An earthen pot, or iron 
ladle, will contain a ſand- bath; and apothecaries phials, or Florence flaſks, ſerve 
very well for matraſſes. Chafing diihes, or ſmall iron ſtoves, may be applied to 
ſerve many ufeful purpoſes. And the blow-pipe and ſpirit-lamp, with a ſet of ſmall 
retorts and receivers, may be adapted 'to the performance of almoſt every part of 
experimental chemiſtry. N OE 
The black-lead pots are very convenient for conſtructing a variety of moveable 
furnaces. They may be cut without difficulty by a ſaw whoſe teeth are ſer wide, and 
very eaſily admit of being ſcraped, drilled, or ground with ſand, to give them the 
requiſite figure. In Dr. Lewis's conſtruction, from whom the four following figures 
are taken, the pots which are intended to be applied ro each other are ground flat 
upon a ſtone, with a little ſand, the holes ace ſawed with the common compals-law 
of the carpenters, and are made a little narrower externally than internally, by which 
means it is eaſy to fit them with ſtoppers made out of the broken pieces that may be 
bought where the pieces are ſold. Three or four hoops of copper-wire, about the 
thickneſs of a crow-quill, and firſt ſoftened by heating it red hot, are faſtened round 
the pots in the moſt convenient places, to render them more durable by ER 
N 2 | | : their 
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their parts together, after they may have been cracked. A thin copper hoop ſerves 
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to ſecure the place of junction of two pots. | | 

Fig. 10. Repreſents a furnace for open fire formed by one pot. The lower 
ſquare aperture is the door of the aſh - pit, and the upper one the door of the fire- 
place, which in the intentions this furnace is deſigned for is kept ſhut. The char- 
coal is put in at the top, and ſupplied with air by one or more of the lower apertures, 
and the intenſity of the fire may in ſome meaſure be regulated by more or leſs cloſing 
of the apertures. If an iron pot, a ladle, or an old frying- pan, containing ſand, be 
put over this fire on three iron ſupporters, ſo as to leave room for the eſcape of the 
burned air from the fire, a bath will be formed, in which digeſtions, diſtillations, and 
other chemical operations, may be performed. The round hole in the bottom ſerves 
to inſert the nozle of a pair of bellows, which, when the other apertures are ſtopped, 
converts it into a blaſt furnace. | | 1 Ar 
Fig. 11. Is a wind furnace, formed by two pots applied mouth to mouth. An 
iron chimney, compoſed of pieces by which its length may be regulated ſo as to 
increaſe the draft at pleaſure, is put on the top. The crucible containing the ſub- 
ject matters is placed upon a circular piece of brick laid upon the grate, which pre- 
vents the cold air from immediately ſtriking the crucible and endangering the break- 
ing it. The charcoal is put through the fire-place door, or larger aperture of the 
dome, or upper pot, which ſhould always he. cloſed immediately after each ſupply. of 
fuel. The two oppoſite holes in the upper part of the dome afford the conveniency 
of paſſing an iron rod through, for ſafely and commodiouſly lifting it when intenſely 
heated. | ai 137 fd aac? 
Fig. 12. Is a furnace conſiſting of two pots, ſeparated by an iron hoop, in which 
an opening or door is cut. It ſerves for a reverberatory furnace for diſtilling with 
retorts of earthen-ware or coated glaſs. The bottom of the diſtilling veſſel reſts on 
two bars laid acraſs within the lower pot. If the grate of this furnace be occaſionally 
changed for a larger, which may be placed near the edge of the lower pot, a muffle, 
or ſmall earthen oven, may be placed in the midſt of the fire with its mouth oppoſite 
the bole in the iron hoop. In this may be performed all proceſſes that require the 
admiſſion of air and frequent inſpection, ſuch as aſſays, enamelling, &c. 

Fig. 13. Is an improved blaſt furnace. The pot which contains the fuel for this 
' purpoſe has a number of holes bored at ſmall diſtances, in ſpiral lines, all over it, 
from the bottom up to ſuch an height as it is deſigned the fuel ſhall reach. The 
crucible 1s placed upon a proper ſupport in the bottom, and the holes are made not 
in a perpendicular direction to it, but oblique, that the ſtreams of air forced in 
through them may but juſt touch it; by this means the crucible is in no danger of 
being cracked by the blaſt, and the impelled heat plays in a kind of ſpiral upon its 
ſurface. The lower pot receives this perforated pot to ſuch a depth that all its holes 
hang in the cavity, which cavity having no other outlet than the aperture for the 
bellows, the air blown in through chis aperture neceſſarily diſtributes itſelf through 
the perforations of the inner pot. Both pots may be of the largeſt ſize, the external 
narrow part of the inner falling into the wide mouth of the outer. It wants no addi- 
tion to its height; but, on the contrary, will be more commodious in regard to the in- 
ſpection and taking out of the crucible, if all the part above where the fuel reaches 
be ſawed away The moſt convenient cover for it is an iron plate with a round 
hole in the middle, and a handle projecting at one fide for lifting it. (Letter A.) 

The force of the fire being thus in a great meaſure concentrated upon the cru- 
eible in the middle of the fuel, the crucible is heated expeditiouſly, and with a little 
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quantity of fuel, to a very intenſe degree, while the exterior parts of the furnace 
are of no great heat, and permit the operator to approach without incommoding 
him. | 
Every effect of the moſt violent heat of furnaces may be produced by the flame 
of a candle or lamp, urged upon a ſmall particle of any ſubſtance, by the blow- pipe. 
This inſtrument is ſold by the ironmongers, and conſiſts merely of a braſs pipe about 
one eighth of an inch diameter at one end, and the other tapering to a much leſs 
ſize, with a very ſmall perforation for the wind to eſcape. The-ſmaller end is 
bended on one fide. For philoſophical or other nice purpoſes the blow-pipe is 
provided with a bowl or enlargement, B (fig. 14), in which the vapours of the 
breath are condenſed and detained, and alſo with three or four ſmall nozles, with 
different apertures, to be ſlipped on the ſmaller extremity. Theſe are of uſe when 
larger or {ſmaller flames are to be occaſionally uſed, becauſe a larger flame requires 
a large aperture, in order that the air may effectually urge it upon the matter under 
examination. 10 
There is an artifice in the blowing through this pipe, which is more difficult to 
deſcribe than to acquire. The effect intended to be produced is a continual ſtream 
of air for many minutes, if neceſſary, without ceaſing. This is done by applying 
the tongue to the roof of the mouth, ſo as to interrupt the communication between 
the mouth and the paſſage of the noſtrils; by which means the operator is at liberty 
to breathe through the noſtrils, at the ſame time that by the muſcles of the lips he 
forces a continual ſtream of air from the anterior part of the mouth through the 
blow- pipe. When the mouth begins to be empty, it is repleniſhed by the lungs in 
an inſtant, while the tongue is withdrawn from the roof of the mouth, and replaced 
again in the ſame manner as in pronouncing the monoſyllable tut. In this way the 
ſtream may be continued for a long time without any fatigue, if the flame be not 
urged too impetuouſly, and even in this caſe no other fatigue is felt than that of the 
muſcles of the lips. ita 
A wax candle of a moderate ſize, but thicker wick than they are uſually made 
with, is the moſt convenient for occaſional experiments; but a tallow candle will 
do very well. The candle ſhould be ſnuffed rather ſhort, and the wick turned on 
one fide towards the object, ſo that a part of it ſhould he horizontally. The ſtream of 
air muſt be blown along this horizontal part, as near as may be without ſtriking 
the wick. If the flame be ragged and irregular, it is a proof that the hole is not 
round or ſmooth; and if the flame have a cavity through it, the aperture of the pipe 
is too large. When the hole is of a proper figure and duly proportioned, the flame 
conſiſts of a neat luminous blue cone, ſurrounded by another flame of a more faint 
and indiſtinct appearance. The ſtrongeſt heat is at the point of the inner flame. 
The body intended to be acted on by the blow- pipe ought not to exceed the ſize 
of a pepper- corn. It may be laid upon a piece of cloſe . grained well · burned char- 
coal, unleſs it be of ſuch a nature as to fink into the pores of that ſubſtance, or to 
have its properties affected by its inflammable quality. Such bodies may be placed 
in a ſmall ſpoon made of pure gold or filver, or platina. | | | 
Many advantages may be derived from the uſe of this ſimple and valuable inſtru- 
ment. Its ſmallneſs, which renders it ſuitable to the pocket, is no inconſiderable 
recommendation. The moſt expenſive materials, and the minuteſt ſpecimens of 
bodies, may be uſed in theſe experiments, and the whole proceſs, inſtead of being 
carried on in an opake veſſel, is under the eye of the obſerver from beginning to 
end. It is true, that very little can be determined in this way concerning the quan- 
tities of products; but, in moſt caſes, a knowledge of the contents of any ſub- 
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ſtance is a great acquiſition, which is thus obtained in a very ſhort time, and will at 
all events ſerve to ſhew the beſt and leaſt expenſive way of conducting proceſſes with 
the ſame matters in the larger way. 

The blow-pipe has deſervedly of late years been conſidered as an effential inſtry- 
ment in a chemical laboratory, and ſeveral attempts have been made to facilitate its 
uſe by the addition of bellows, or ſome other equivalent inftruments. Theſe are 
doubtleſs very convenient, though they render it leſs portable for mineralogical re- 
ſearches. It will not, here, be neceſſary to enter bi any deſcription of a pair of 
double bellows fixed under a table, and communicating with a blow-pipe which paſſes 
through the table. Smaller bellows, of a portable ſize for the pocket, have been 
made for the ſame purpoſe. The ingenious chemiſt will find no great difficulty in 
adapting a bladder to the blow-pipe, which, under the preſſure of a board, may pro- 
duce a conftant ſtream of air, and may be repleniſhed, as it becomes empty, by 
blowing into it with bellows, or the mouth, at another aperture furniſhed with a valve 
opening inwards. 

The chief advantage theſe contrivances have over the common blow-pipe'i is, that 
they may be filled with vital or dephlogiſticated air, which increaſes the ac, ivity of 
combuſtion to an aſtoniſhing degree. For the various habitudes of bodies when ex- 
amined by the blow- pipe, ſee BLOW-PI E. 

Little need be ſaid concerning the manner of making experiments with fluid bo- 

dies in the common temperature of the armoſphere. Baſons, cups, phials, ma- 
traſſes, and other ſimilar veſſels, form the whole apparatus required for the purpoſe 
of containing the matters intended to be put together, and no other precaution or in- 
ſtruction is required than to uſe a veſſel of ſuch materials as ſhall not be corroded or 
acted upon by its contents, and of ſufficient capacity to admit of any ſudden expan- 
ſion or frothing of the fluid, if expected. This veſſel muſt be placed in a current 
of air, if noxious fumes ariſe, in order that theſe may be blown from the ope- 
ration. 
The method of making experiments with permanently elaſtic fluids, or air, though 
fimple, is not ſo obvious. We live immerſed in an atmoſphere not greatly differing in 
denſity from theſe fluids, which are not for that reaſon ſufficiently ponderous to be 
detained in open veſſels by their weight. Their remarkable levity, however, affords 
a method of confining them by means of other denſer fluids. Dr. Prieſtley, whoſe 
labours have ſo far exceeded thoſe of his predeceſſors and cotemporaries, both in 
extent and importance, that he may with juſtice be ſtyled the father of this RT 
2 of natural philoſophy, uſes the following apparatus. 

Fig. 15. A repreſents a wooden veſſel or tub; K, K, K, is a ſhelf fixed i in the 
tub. When this apparatus is uſed, the tub is to be filled with water to ſuch an height 
as to riſe about one inch above the upper ſurface of the ſhelf. B, G, F, are glaſs 
Jars inverted with their mouths downwards, which reſt upon the ſhelf. If theſe, or 
any other veſſels open only at one end, be plunged under the water, and inverted 
after they are filled, they will remain full, notwithſtanding their being raiſed out of 
the water, provided their mouths be kept immerſed: forin this cafe, the water is 
ſuſtained by the preſſure of the armoſphere, in the ſame manner as the mercury in the 
barometer. It may without difficulty be imagined, that if common air, or any other 
Avid reſembling common air in lightneſs and elaſticity, be ſuffered to enter theſe 
veſſels, it will riſe to the upper part, and the ſurface of the water will ſubſide. If a 
bottle, a cup, or Jn other veſſel, in that ſtate which is uſually called empty, though 
really full of air, be plunged into the water with its mouth downwards, ſcarce any 
water 1 enter, becauſe its entrance is oppoſed by the elaſticity of the included 
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Air; but if che veſſel be turned up, it immediately fills, and the air * in one or 
more bubbles to the ſurface. Suppoſe this operation to be performed under one of 
the jars which are filled with water, the air will aſcend as before; but, inſtead of 
eſcaping, it will be detained in the upper part of the jar. In this manner, therefore, 
we fee that air may be emptied out of one veſſel into another by an inverted pour- 
ing, in which the air is made to aſcend from the lower to the upper veſſel, in which 
the experiments are performed, by the action of the weightier fluid, exactly ſimilar 
to the common pouring of denſer fluids, detained in the bottoms of open veſſels, by 
the ſimple action of gravity. When the receiving veſſel has a narrow neck, the air 
may be poured through a glaſs funnel, H. 

C (fig. 15) is a glaſs body or bottle, whoſe bottom is blown very chin, that i it 
may. ſupport the heat of a candle ſuddenly applied, without cracking, In its neck 
is fitted, by grinding, a tube D, curved neatly in the form of the letter S. This kind 
of veſſel is very u eful in various chemical operations, for which it will be conve- 
nient to have them of ſeveral ſizes. In the figure, the body C is repreſented as con- 
taining a fluid, in the act of combining with a ſubſtance that gives out air, which 
paſſes through the tube into the jar B, under whoſe mouth the other extremity of the 
tube is placed. At E is a ſmall retort of glaſs or earthen-ware, whole neck bein 
plunged in the water, beneath the jar F, is ſuppoſed to emit the elaſtic 4 extri- 

cated from the contents of the retort, which is received in the Jar. 

When any thing, as a gallipor, is to be ſupported at a conſiderable height within 
a jar, it is convenient to have ſuch wire ſtands as are repreſented fig. 16. Theſe an- 
{wer better than any other, becauſe they take up but little Is and are cably. 
bended to any figure or height. 

In order to expel air from ſolid ſubſtances by means of heat, a . with 
the touch-hole ſcrewed up and rivetted, may be uſed inſtead of an iron retort. The 
ſubject may be placed in thechamberof the barrel, andthereſt of the bore may be filled 
with dry ſand, that has been well burned, to expel whatever air it might have con - 
tained. The ſtem of a tobacco- pipe, or a ſmall glaſs tube, being luted in the ori- 
fice of the barrel, the other extremity muſt be put into the fire, that the heat may 
expel the air from its contents. This air will of courſe paſs through the tube, and 
may be received under an inverted veſſel, in the uſual manner. 

But the moſt accurate method of procuring air from ſeveral ſubſtances by means 
of heat, is to put them, if they will bear it, into phials full of quickſilver, with the 
mouths inverted in the ſame, and then throw the focus of a burning lens or mirror 
upon them. For this purpoſe, their hottoms ſhould be round and very thin, that 
they may not be liable to fly with the ſudden application of beat. The body * an- 

ſwers this purpoſe very well. | 

Many kinds of air combine with water, and therefore require to be treated in an 

apparatus in which quickſilver is made uſe of. This fluid being very ponderous, 
and of conſiderable price, it is an object of convenience as well as economy, that the 
trough and veſſels ſhould be ſmaller than when water is uſed. 

When trial is to be made of any kind of air, whether it be fit for maintaining 
combuſtion, the air may be put in a long narrow glaſs veſſel, whoſe mouth being 
carefully covered, may be turned upward. A bit of wax candle being then faſtened 
to the end of a wire, which is bended ſo that the flame of the candle may be upper- 
moſt, is to be let down into the veſſel, which muſt be n covered till the inſtant of 

plunging the lighted candle in the air. 

Where the change of dimenſions, which follows from the mixture of ſeveral kinds 
of air, is to be aſcertained, a e narrow cylindrical veſſel may be made uſe 
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of. The graduations may be made by pouring in ſucceffive equal meaſures of wa- 
ter into this veizel, and marking its ſurface at each addition. The meaſure may he 
afterwards uſed for the different kinds of air, and the change of dimenfions will be 
ſhewn by rife or fall of the mercury or water in the graduated veſſel. The purity of 
' common air being determinable by the diminution produced by the addition of 
nitrous air, thefe tubes have been called endiometer tubes. There are inftruments 
called eudiometers, which conſiſt of an aſſemblage of parts adapted to the due mixture 
of theſe airs, and the accurate meaſurement of the change of bulk they undergo. | 
Some ſubſtances, more eſpecially powders, cannot conveniently be put in a 
phaal, or paſſed through a fluid. When air is to be extricated from, or added 
to theſe, there is no better method than to place them on a ſtand under the 
receiver of the air- pump, and exhauſt the common air inſtead of excluding it by 
water or mercury. This proceſs requires a good air-pump and careful manage- 
t, otherwiſe the common air will not be well excluded. | 

1 is frequently an intereſting object to paſs the electric ſpark through different 
kinds of air, either alone or mixed together. In this cafe a metallic wire may be 
faſtened in the upper end of a tube, and the ſparks or ſhock may be paſſed through 
this wire to the mercury or water uſed to confine the air. If there be reaſon to ap- 
prehend that an expanſion in the air may remove the mercury or water beyond the 
ſtriking diſtance, another wire may be thruſt up to receive the electricity, or two 
wires may be cemented into oppoſite holes in the ſides of an hermetically ſealed tube. 
Holes may be made in glafs, for this and other chemical uſes, by a drill of copper or 
foft iron, with emery and water; and where this inſtrument is wanting, a ſmall round 
file with water will cut a notch in ſmall veſſels, ſuch as phials or tubes, though with 
ſome danger of breaking them. In ſome electrical experiments of the kind here 
mentioned, there is reaſon to expect a fallacious reſult from the wires being burned 
by the 9 or ſpark. For this reaſon, the electricity may be made to paſs 
through the legs of a ſyphon, containing the air which is under conſideration in the 
upper part of its curvature. One of the veſſels, in which the legs of the fyphon reſt, 
muſt therefore be inſulated; and if any watery fluid be ufed to confine the air, it is 
generally ſuppoſed that no combuſtion takes place. | 

The proceſs of impregnating water with any aerial fluid it will combine with, 
does not require any particular apparatus, but may be performed with fuch utenſils 
as are every where to be met with. The moſt uſual operation of this kind, is that 
of impregnating water with fixed air, which may be done in the following manner. 
The quart bottle C, fg. 1), is filled with water, and inverted into the baſon F, which 
hkewiſe contains a little water. The inverfion may be eafily managed, without 
any of the contents of the bottle eſcaping, if its orifice be covered with a card, to be 
withdrawn after the immerſion. A is a half pint phial, into which broken pieces of 
marble or chalk are put ; and upon them 1s poured as much water, rendered very 
acid by a, mixture of oil of vitriol, as may fill the bottle two-thirds. B is a bladder, 
whoſe neck is tied faſt round a perforated cork of a tapering figure. After the effer- 
veſcence of the chalk and the acid has begun, the cork is to be thruſt into the neck 
of the phial A; the bladder being previouſly emptied by preffure. Fixed air will 
eſcape from the chalk, and inflate the bladder. When this laſt is full, it muſt be 
diſengaged from the bottle, and the bended tube E muſt be thruft into the orifice 
of its cork. The aperture of the tube being then placed beneath the mouth of the 
bottle C, it is eaſy to diſcharge the aerial contents of the bladder by preffure into 
this laſt. Agitation of the bottle C, without withdrawing its neck out of the water, 
increaſes the contact of the air and water, by dividing them into fmall parts, and 4 
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that means cauſes the abſorption to take place in a few ſeconds. Two or three re- 
titionsof th proceſs impregnates the water fo fully, that it will abſorb no more 
in this way. The Pyrmont water is of this kind. | | | 
The uſe of the bladder in this operation is only to prevent any of the fluid con- 
tents of the bottle A from paſſing into the bottle C, which would happen in the vio- 
lent ſtate of ebullition, if the tube E were to paſs directly from the bottle A to C. 
The manipulation is fimpler if the bladder have two holes at its oppoſite ends, the 
one containing a cork, conſtantly kept in the neck of the bottle A, and the other 
faſtened round the tube E, which then remains conſtantly beneath the mouth of C, 
_ and the air is preſſed up as occaſion may demand. See fig. 18. pas 
When habitual uſe is made of water impregnated with fixed air, the apparatus of 
Dr. Nooth is very effectual and convenient. It conſiſts of three glaſs veſſels (fig. 
19). The lower veſſel C contains the efferveſcent materials; it has a ſmall orifice at 
D, ſtopped with a ground-ſtopper, at which an additional ſupply of either acid or 
water, or chalk, may be occaſionally introduced. The middle veſſel B is open, 
both above and below. Its inferior neck is fitted by grinding into the neck H of 
the lower veſſel. In the former is a glaſs valve, formed by two pieces of tube, and 
a lens, which is moveable, between them, as repreſented in fig. 20. This valve opens 
upwards, and ſuffers the air to paſs; but the water cannot return through the tubes, 
partly becauſe the orifice is capillary, and partly becauſe the flat lens covers the 
hole. The middle veſſel is furniſhed with a cock E, to draw off us contents. The 
upper veſſel A is fitted, by grinding, into the upper neck of the middle veſſel. Its 
inferior part conſiſts of a tube that paſſes almoſt as low as the centre of the middle 
veſſel. Its upper orifice is cloſed by a, ground ſtopper F. When this apparatus is 
to be uſed, the efferveſcent materials arè put into the lower veſſel, the middle veſſel 
is filled with pure water, and put in its place; and the upper veſſel is nearly ſtopped, 
and likewiſe put in its place. The conſequence is, that the fixed air paſſing through - 
the valve at H, aſcends into tha upper part of the middle veſſel B, where by its elaf- 
ticity it re- acts on the water, and forces part up the tube into the veſſel A; part of 
the common air, in this laft, being compreſſed, and the reſt eſcaping by the ſtopper, 
which is made of a conical figure, that it may be eaſily raiſed. As more fixed air is 
extricated, more water riſes, till at length the water in the middle veſſel falls below 
the lower orifice of the tube. Fixed' air then paſſes through the tube into the upper 
veſſel, and expels more of the common air by raiſing the ſtopper.” In this ſituation 
the water in both veſſels being in contact with a body of fixed air, becomes ſtrongly 
impregnated with that fluid, after a certain time. This effect may be haſtened by 
taking off the middle and upper veſſels together, and agitating them. 1770 
The valve is the moſt defective part of this apparatus; for the capillary tube does 
not admit the air through, unleſs there be a conſiderable quantity condenſed in the 
lower veſſel; and the condenſation has in ſome inſtances burſt the veſſel. | 
| Modern diſcoveries reſpecting bodies in the aeriform ſtate have produced ſeveral 
capital improvements in the veſſels ufed for diſtillation. It was common with the 
earlieſt chemiſts to make a ſmall hole in the upper part of their retorts, that the elaſ- 
tic vapours might eſcape, which would otherwiſe have burſt the veſſels. By this 
means they loſt a very conſiderable part of their products. Fig, 21 is an appara- 
tus of veſſels, in which all the products may be examined. A is a matraſs which 
communicates with the receiver B, by a tube that reaches very near the bottom of the 
latter. The upper part of this receiver communicates in the ſame manner with the 
ſecond receiver C, by a tube reaching nearly to the bottom of C. In. like manner 
C communicates with D, and from D proceeds a re- curved tube, which 2 be 
| 1 interted 
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inſerted beneath an inverted veſſel of water or mercury. It is evident, in this ap 
paratus, that whatever volatile matter eſcapes from the veſſel A, by heat or other” 
wiſe, will either be condenſed in B, C, or D; and that the aerial products will pafs 
through the whole ſet, and through the re- curved tube, into the inverted veſſel. 
Theſe receivers may be more or leſs numerous according to circumſtances, and the 
volatile products may be condenſed in, or made to paſs through, water, oil, or an 
other fluids, placed in either of the receivers. The tubes may be either fitted in wit! 
cork and cement, or, which is better but more expenſive, by grinding. Small vef- 
fels of this kind form a convenient interruption in the re-curved tube, paſſing from 
a bottle containing matters that give out air, as they are preferable in cloſeneſs and 
neatneſs to a bladder. 

Fig. 22. Exhibits an improvement in the receiver in diſtillation by Mr, Woulfe. A is 
the retort; Ban intermediate veſſel called an adopter, which is only occafionally uſed ; 
C the receiver, having two necks, one at D inſerted into a bottle, which receives the 
products which are uſually condenſed in the receivers, and the other at E, tranſmits 
the more volatile or aeriform products into a baſon G, containing water, beneath 
the ſurface of which the extremity of the neck E is plunged. Ir is obvious that this 
apparatus is more particularly uſeful when the products are ſuch as combine with 
the fluids in G, and would otherwiſe eſcape; and it is hardly neceſſary to obſerve, 
that a bottle, or other convenient veſſel, may be ſubſtituted inſtead of the baſon G. 

It often happens in chemical proceſſes, from the irregularity of the heat, or from 
other circumſtances, that the condenſation is more rapid, in proportion to the ſupply 
of vapour, at ſome period of the ſame operation than at others. Whenever this 
takes place, the elaſticity of the vapours will not be equal to the external preſſure of 
the air; and if any orifice of the veſſels which are in other reſpects cloſed be 
plunged in water, or any other fluid, this laſt will be preſſed into the veſſels. The 
remedy for this inconvenience is, to plunge the neck of the veſſel to no greater 
depth in the water, than that the fall of the water in the receiving veſſel may leave 
the orifice open for the admiſſion of air, before the water has riſen high enough 
above the orifice to reach the contents of the veſſels. This effect is increaſed by 
making the neck large, in proportion to the diameter of the veſſel which contains 
the water. Thus, if the neck E be made large, and the water from the baſon G 
ſhould, by a rapid condenſation in C, be forced up the neck, the ſurface of the wa- 
ter in G will fall ſo much as to leave the lower orifice of E uncovered, before any 
conſiderable riſe can take place. The beſt remedy againſt abſorption, in fig. 21, is 
to inſert a ſmall tube through the cork of the firſt veſſel B, to reach nearly to its bot- 
tom. This will admit the outer air on fuch occafions, and prevent the contents of the 
exterior bottles from being driven back by the preſſure of the atmoſphere. This ob- 
ſer vation applies to all chemical veſſels, and is in no caſe more effential than when the 
neck of a ſimple retort is plunged in water contained in a receiver. See BALANCE, 
TuERMOMETER, HEAT, DISTILLATION. 

APPLES. See Acip or APPLES. 1 ; | 

APYROUS. Bodies which ſuſtain the action of a ſtrong heat for a conſiderable 
time without change of figure or other properties, have been called apyrous : but 
oy word is ſeldom uſed in the art of chemiſtry ; it is ſynonimous with the word re- 
AQUA FORTIS. This name is given to a weak, and ſomewhat impure ni- 
rous acid, commonly uſed in the arts. It is uſually contaminated with a ſmall quan- 
ttity of marine acid. The artiſts who uſe nitrous acid diſtinguiſh the common and 
leſs pure acid by the name of aqua fortis, and call the more concentrated acid, _ 
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of nitre. This diſtinction appears to be of ſome utility, and is therefore not impro- 


perly retained by chemical writers. See Aci, NITROUS.” | 
The manufacturers of fope in France and elſewhere call their lixivium or ſope- 
lees by the name of ſtrong water; and this name (eau forte) being conſequently uſed 
to denote the cauſtic alkali in recipes for dying and other procefles, has given riſe 
to ſeveral miſtakes. FS | | : 
AQUA MARINE, er AUGITES. A precious ſtone of a tranſparent green, 
blue colour, fuſible by the blow- pipe; it is nearly the fame both in form and ſpecific 
gravity with the Peru emerald, and the chryſolite. Its ſpecific gravity is about 
2,72, and its hardneſs nearly the ſame as that of quartz. e oe | 
AQUA REGIA, or REGIS. This acid is compounded of a mixture of the 
nitrous and marine acids, the baſes of which, together with a certain proportion of 
vital air different from what originally exiſted in the two acids, become combined in 
a manner which has not been clearly explained. When one or two parts of pale 


concentrated nitrous acid are mixed with four of marine acid, an efferveſcence foon 


takes place, and dephlogiſticated marine acid flies off in the elaſtic form, at the ſame 
time that the mixture becomes of a deep red colour: it has obtained its name from 


its property of diſſolving gold, the royal metal of the alchemiſts, which is not percep- _ 


tibly acted upon by either of the acids which compoſer. 

Aqua regia may be made by adding to nitrous acid any alkaline or earthy ſalt 
which contains the marine acid; for the affinity of the nitrous acid to the baſe being 
in moſt caſes ſtronger than the marine, this laſt is ſet at liberty, and conſequently 
the mixture, if the ſalt be not exceſſive in quantity, ſo as to engage the whole of the 
-nitrous acid, will contain a certain portion of both acids at liberty. An aqua regia 
will therefore be produced, which is not effentially impaired with reſpect to com- 
mon uſes by the portion of neutral ſalt ſuſpended in it. It is uſual to make aqua 
regia by diffolving ſal ammoniac in about four times its weight of ſtrong nitrous 

acid; but the reſults of experiments muſt vary conſiderably according to the nature 
and proportions of the ingredients made uſe w; ak | 


The opinions and inferences of chemical writers eee the nature of this 


mixed acid, are various. After the diſcovery of the dephlogiſticated marine acid, 
it was concluded that the nitrous acid performs the ſame office with reſpect to the 
marine as the manganeſe does; that is, in fact, that it either deprives the marine 
acid of phlogiſton, or affords vital air to combine with it, or anſwers both theſe 
purpoſes. This general ſuppoſition is not however without ſeveral difficulties. If 
the marine acid be enabled to calcine and diſſolve gold, becauſe it has been dephlo- 
giſticated or aerated by the nitrous, it ſhould follow much more ſtrongly that the 
nitrous acid itſelf {ſhould diffolve that metal; whereas in fact it does not. And again, 
it has not been ſhewn how this dephlogiſticated acid, which is ſo volatile and fo ſpa- 
ringly ſoluble in water, is retained in the ſolution; not to mention that no compo- 
nent part of the nitrous acid is found to eſcape during the efferveſcence, except the 
vital air which enters into the compoſition of the gas which flies off. When the 
two acids are in due proportion, aqua regia muſt therefore conſiſt of marine acid and 
nitrous acid, which has an under-proportion of vital air, or 1s in the moſt fumin 


ſtate; or, in other words, it contains the two baſes of the acids, together with a leſs 


2 


proportion of vital air than they poſſeſſed before mixture. But whether theſe prin- 


ciples combine, and form a compound acid, or in what other order they may be 
arranged, has not been experimentally determined, though the writings of chemiſts 
abound with conjectures upon this ſubject. e | 

The combinations of earths and alkalis, and even of metals, with aqua regia have 
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not been well examined, It is not known whether two different kinds of ſalts are 
formed apart from each other, or whether a triple combination takes place, conſiſt- 
ing of two acids united to one baſe, It appears, however, that in ſome caſes 
the reſult is one entire compound, and in others two ſeparate: ones. See Gorp, 
PLATina, and the other metals. {7 1% 1507 88075 
AQUA SECUNDA. This name is ſometimes given to an exceedingly diluted 
aqua fortis, ufed in the arts for cleaning the ſurface of metals, and ſome other 


AQUA VITA. Ardent ſpirit of the firſt diſtillation has been diſtinguiſhed in 
commerce by this name. The diſtillers of malt and molaſſes ſpirits call it low 
wines. R A 
AQUILA ALBA. One of the names given to the combination of marine acid 
and mercury in that ſtate which is more commonly known by the denomination of 
mercurius dulcis, or, leſs properly, calomel. e e in e e 
ARABIC, GUM. This is reckoned the pureſt, of gums, and does not greatly 
differ from gum Senegal, vulgarly called gum ſeneca, which is ſuppoſed to be the 
ſtrongeſt, and is on that account, as well as its greater plenty and cheapneſs, moſtly 
uſed by callico printers and other manufacturers. The gums of the plum and the 
cherry tree have nearly the ſame qualities as gum arabic. All theſe ſubſtances faci- 
litate the mixture of oils with water, and they are ſaid to ſuffer a decompoſition, or 
| 2 change, by freezing, but of what nature has not been clearly ex- 
ned. | 158 | | | 
: ARABLE LANDS. It is a problem in chemiſtry, and by no means one of the 
leaſt importance to ſociety, to determine what are the requilites which diſtinguiſh 
fruitful lands from ſuch as are leſs productive. Since vegetable ſubſtances evidently 
imbibe from the earth and furrounding atmoſphere, the principles of oils, muci- 
lages, and other peculiar products only found in organized ſubſtances, it can ſcarcely 
be doubted but that manure, or che remains of other decayed organized ſubſtances, 
renders lands fruitful, by ſupplying theſe materials ready formed. It may happen, 
however, that the putrefactive proceſs in a conſiderable quantity of manure may be 
ſo effective as to overcome the vital powers, or deſtroy the organization of the plant; 
and on this account an exceſs of manure muſt be hurtful. In thoſe cafes wherein vege- 
tation is performed without the preſence of any thing which may be called manure, it 
ſrems; proper, as far as the few; and; imperfect lights of chemiſtry, can ſerve to direct 
us, to aſcribe the growing or augmentation of vegetables to the decompoſition of wa- 
ter or the air of the atmoſphere, rather than to any conſiderable addition of earthy 
particles; more eſpecially, as it appears, from good experiments, that the earth in 
which vegetables grow ſuffers very little loſs of its weight in conſequence of their 
increaſe, From the indiſpenſable neceſſity of water in vegetation, it appears that 
this fluid either ſupplies the greateſt: part of the maſs of vegetables, or is at leaft the 
vehicle or medium by which aerial fluids, are condenſed and conveyed: into the ve- 
getable ſubſtance; which leads to a concluſion, that, generally ſpeaking, thoſe eartlis 
which are the beſt adapted to imbibe and retain; water, and at the ſame time admit 
the acceſs of air, are moſt fruitful. Sand or ſmall particles of filiceous earth are evi- 
dently the leaſt adapted to this purpoſe. Clays of conſiderable purity will be too 
ſtiff, impenetrable, and adheſive. Chalky or calcareous foils are not only hard and 
permanent, ſo as to be with conſiderable difficulty. penetrated by the roots of vege- 
tables, but are little adapted either to imbibe more water than they naturally poſſeſs, 
or to part with that they already have. Little need be ſaid of the ponderous and 
| | magneſian 
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magneſian earths, as they do not enter in any notable proportion as ingredients in 


ſoils. ; | 


If we might therefore overlook the preſence of ſaline and combuſtible matter, 
which are indeed neceſſary to fertility, and the latter of which is the cauſe of the 
dark colour of mould, our attention would be naturally directed to a mixture of the 
filiceous, calcareous, and argillaceous earths, that is to ſay, of ſand, chalk or lime, 
and clay. The firſt being totally inſoluble in water, can ſcarcely be expected to an- 
fwer any other purpoſe than that of mechanically ſeparating the parts of the maſs; or 
at leaſt of rendering them more eaſily ſeparable by froſt and other atmoſpherical 
changes. The calcareous and argillaceous earths form the compoſition diſtinguiſhed 
by the name of marle, and this will vary in its properties according to the nature of 
its compoſition ; the friability and folubility of the lime in water ſerving greatly to 
correct the bad effects of the mere clay, while this on the other hand produces a 
change of equal advantage in the chalk or lime. It may eaſily be apprehended that 
the preſence of vitriolic acid or other acidifiable ſubſtances, together with the acceſs 
of air, cannot but produce changes by combination with theſe two earths, which will 
be ſtill more conſiderable, and cannot indeed be followed by any conjectural rea- 
foning, though the little we know of the ſubject ſufficiently evinces the great utility 
of experiments in this department of chemical enquiry. | bo 
ARBOR DIANZA, All bodies whatever, in their tranfition from the fluid to 
the ſolid ſtate, are diſpoſed to arrange themſelves ih peculiar ſymmetrical figures. 


See CRYSTALLIZATION. When one body 1s precipitated from its ſolvent by the 


addition of another, the tranſition to ſolidity is uſually ſo quick that the parts have 
not time to arrange themſelves, excepting in ſuch minute maſſes as conſtitute the 
pulverulent form. When filver is diffolved in nitrous acid, and mercury is added, 
the elective attraction. between the mercury and the acid acts with fuch a degree of 
ſlowneſs, that the filver in certain caſes is ſeparated in the form of a tree or ſhrub, 
which the earlier chemiſts in their uſual fanciful way called the tree of Diana. In 
this, as in all preci pitations, there are a variety of concomitant circumſtances which 
influence the peculiar form, and, for this reaſon, one proceſs uſually ſucceeds better 
than another. Lemery directs, that an ounce of fine filver be diſſolved in a ſufi- 
cient quantity of pure and moderately ſtrong nitrous acid. This ſolution muſt then 
be mixed in a matraſs with about twenty ounces of diſtilled water; and laſtly, two 
ounces of mercury are to be added to the mixture, after which the whole muſt be 
ſuffered to remain at reſt. During a ſpace of about forty days, a kind of tree of 
filver will be formed on the furface of the mercury, with branches greatly reſembling 
a vegetable ſubſtance in its ramifications. - Macquer affirms that this proceſs fuc- 
ceeds very well, but the following of Homberg is much ſhorter. 


Make an amalgam without heat, of four drams of leaf ſilver, with two drams of 


mercury. Diffolve this amalgam in four ounces, or a ſufficient quantity of pure 


nitrous acid of a moderate ſtrength ; dilute this ſolution in about a pound and a half 
of diftilled water, agitate the mixture, and preſerve it for uſe in a glaſs bottle with a 
ground ſtopper. When this preparation is to be uſed, the quantity of one ounce is 


put into a phial, and the ſize of a pea of an amalgam of gold or ſilver, as ſoſt as but- 


ter, is to be added]; after which the veffel muſt be left at reſt: ſoon afterwards, 
ſmall filaments appear to iſſue out of the ball of amalgam, which quickly increaſe, 
and ſhoot out branches in the form of ſhrubs. : 
In the above experiment of Lemety, the nitrous acid depoſits its filver, at the ſame 
time that it takes up mercury; and, in-confequence of the liquor being fo much di- 
luted, the proceſs goes on ſlowly, and the precipitated ſilver has time to arrange itſelf 
ER 2 wy 2 5 according 


4 
ARC. C144 J A R C 


according to the laws of its cryſtallization, whether that depend on the polarity of 
its particles, or on any other property not yet explained. In the proceſs of Hom- 
berg, there are two circumſtances which appear calculated to forward the proceſs: 
in the firſt place, the nitrous acid already contains mercury in ſolution, which may 
probably render it more diſpoſed to part with the ſilver; and in the next place, the 
mercury is combined with ſilver or gold in the form of an amalgam. Theſe may, 
perhaps, facilitate the precipitation of the ſilver, by preſenting a baſe for it to com- 
bine with, which may be more perfectly at repoſe, becauſe leſs agitable than the 
fluid mercury in the former experiment. After all, however, though the general 
theory of the experiment is not difficult, yet it does not ſeem eaſy to point out the 
effectual cauſe of the differences between the two reſulte. 1 

ARCANUM CORALLINUM. This name has been given to red precipitate, 
on which ſpirit of wine has been two or three times burnt, with an intention of ren- 
dering it milder. See PRECIPITATE, RED, or the article MERcuR T. TIRE 

ARCANUM DUPLICATUM. A name formerly given to the combination 
of vegetable alkali and vitriolic acid, and moſt commonly called vitriolated 
tartar. (LES | | 

ARCHIL, ARCHILLA, ROCELLA, ORSEILLE. A whitiſh moſs growing 
upon rocks in the Canary and Cape Verd iſlands, which yields a rich purple tincture, 
fugitive indeed, but extremely beautiful. This weed is imported to. us as it is ga- 
thered : thoſe who prepare it for the uſe of the dyer, grind it betwixt ſtones, ſo as 
to thoroughly bruiſe, but not to reduce it into powder, and then moiſten it occa- 
fionally with a ſtrong ſpirit of urine, or urine itſelf mixed with quicklime : in a few 
days it acquires a purpliſh red, and at length a blue colour; in the firſt ſtate it is 
called archil, in the latter, lacmus or litmus. 64:4 | | 7 

The dyers rarely employ this drug by itſelf, on account of its dearneſs and the pe- 
riſhableneſs of its beauty. The chief uſe they make of it is for giving a bloom to 
other colours, as pinks, &c. This is effected by paſſing the dyed cloth or filk 
through hot water lightly impregnated with the archil. The bloom thus communi- 
cated ſoon decays upon expoſure to the air. Mr. Hellot informs us, that by the 
addition of a little ſolution of tin, this drug gives a durable dye; that its colour is at 
the ſaine time changed towards a ſcarlet, and that it is the more permanent, in pro- 
Portion as it recedes the more from its natural colour. "30 | 

Prepared archil very readily gives out its colour to water, to volatile ſpirits, and 
to ſpirit of wine; it is the ſubſtance principally made uſe of for colouring the ſpirits 
of thermometers. As expoſure to the air deſtroys its colour upon cloth, the exclu- 
ſion of the air produces a like effect in thoſe hermetically ſealed tubes, the ſpirits 
of large thermometers becaming in the compaſs of a few years colourleſs. M. 
FAbbe Noller obſerves (in the French Memoirs for the year 1742), that the colour- 
leſs ſpirit, upon breaking the tube, ſoon reſumes its colour, and this for a number of 
times ſucceſſively; that a watery tincture of archil, included in the tubes of thermo- 
meters, loſt its colour in three days; and that in an open deep veſſel, it became 
colourleſs at the bottom, while the upper part retained its colour. ; 

A ſolution of archil, in water, applied on cold marble, ſtains it of a beautiful vio- 
let or purpliſh blue colour, far more durable than the colour which it communicates 
to other bodies. M. Du Fay ſays, he has ſeen pieces of marble ſtained with it, which 
in two years had ſuffered no ſenſible change. It finks deep into the marble, ſome- 
times above an inch, and at the ſame time ſpreads upon the ſurface, unleſs the edges 


be bounded by wax or other like ſubſtances, It ſeems to make the marble ſome- 
what more brittle. _ | Os: 6-8 
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L innæus informs us, in the Swediſh Tranſactions for the year 1742, that the true 
archil moſs is to be found on the weſtern coaſts of England; and ſuſpects that there 
are ſeveral other more common moſſes, from which valuable colours might be ex- 
tracted. A quantity of ſea moſs having rotted in heaps upon the ſhore, he obſerved 
the liquor in the heaps to look like blood; the ſea water, and the ſun, and the putre- 
faction having brought out the colour. M. Kalm, in an Appendix to Linnæus's 
Paper in the year 1745, mentions two ſorts of moſſes actually employed in ſome 
parts of Sweden for dying woollen red: one is the lichenoides coralliforme apicibus 
coccineis of Ray's Synopſis; the other, the lichenoides tartareum, farinaceum, 
ſcutellarum umbone fuſco of Dillenius. This laſt is a white ſubſtance, like meal 
clotted together, found on the ſides and tops of hills. It is ſhaved off from the rocks 
after rain, purified from the ſtony matters intermixed among it, by waſhing with water; 
then dried in the ſun, ground in mills, and again waſhed and dried: it is then put 
into a veſſel with urine, and ſet by for a month. A little of this tincture added to 
bailing water makes the dying liquor. In the ſame Tranſactions, for the year 17 54, 
there is an account of another moſs, which, prepared with urine, gives a beautiful and 
durable red or violet dye to wool and filk. This is the lichen foliaceus, umbilicatus 
ſubtus lacuneſus Linn. Flor. Suec. It grows upon rocks, and is readily diſtinguiſhed 
from others of that claſs, by its looking as if burnt or parched, conſiſting of leaves as 
thin as paper, convex all over on the upper ſide, with correſponding cavities under - 
neath; adhering firmly to the ſtones by a little root under the leaves, and coma 
aſunder, When dry, as ſoon as touched. It is gathered after rain, as it then holds 
beſt together, and parts eaſieſt from the ſtone. - | | 
In France, a cruſtaceous moſs, growing upon-rocks in Auvergne, is prepared with 
lime and urine, and employed by the dyers as a ſuccedaneum to the Canary archil, to 
which it is ſaid to be very little inferior: it is called Orſeille d' Auvergne, or Perelle. 
Mr. Hellot relates, that he has met with ſeveral other moſſes, which, on being prepared 
in the ſame manner, acquire the ſame colour. The moſt expeditious way, he fays, 
of trying whether any moſs will yield an archil or not, is, to moiſten a little of it 
with a mixture of equal parts of ſpirit of ſal ammoniac and ſtrong lime-water, and 
add a {mall proportion of crude ſal ammoniac. The glaſs is then to be tied over with 
a piece of bladder, and ſet by for three or four days. If the moſs is of the proper 
kind, the little liquor which runs from it upon inclining the veſſel, will appear 
of a deep crimſon colour; and this afterwards evaporating, the plant itſelf acquires 
the ſame colour. | | | 5 
Lewis *, from whom this article is taken, tried a good number of the common 
moſſes, both of the cruſtaceous and foliaceous kind, and not a few of the fungi; 
as alſo the herbs chamomile and milfoil, which yield a blue eſſential oil; and thyme, 
whoſe oil becomes blue by digeſtion with volatile ſpirits; but have not as yet met 
with any that yielded a colour like archil. Moſt of them gave a yellow or reddiſh 
brown tincture; and if there was a ſcarcity of other drugs for theſe kinds of dyes, 
tome of the moſſes might be made to afford not inelegant ones. A few gave a deep 
red colour to the liquor; but when diluted it ſhewed a yellowiſh caſt, and when ap- 
plied on cloth it gave only a yellowiſh red. | : 5 

ARDENT SPIRIT. See SpIRIT, ARDENT, & OF WINE. _ 
ARGILLACEOUS EARTH. See EARTEs. | 1 2015 bs S 
„ ARMENUS LAPIS. ARMENIAN- STONE. This is a ſoft blue ſtone, which 
does not admit of a poliſh, and conſiſts of calcareous earth, or gypſum, penetra- 
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ting with the blue calx of copper. Hence it ſometimes efferveſces with acids, and 
ſometimes not. It is too ſoft to give fire with ſteel, and loſes its colour when heated. 
AROMA. The principle of {ſmell in vegetables. & Tb Fig 
" AROMATICS. Plants which poſſeſs a peculiar and remarkable ſmell are called aro- 
matics. The principle of ſmell, or that upon which this property depends, was called 
Spiritus Rector by Boerhaave, and is by ſome chemiſts called Aroma. We poſſeſs little 
more than conjectures reſpecting this ſubſtance, which at all events appears to be of 
extreme ſubtilty. When plants are diſtilled by a gentle heat upon a water-bath, the 
principle of ſmell comes over, united either with the water or with the effential oil, of 
either of which it appears to compoſe an extremely ſmall part. Some plants may be 
diſtilled with ardent ſpirit to advantage, their fragrance uniting with this menſtruum. 
From theſe and other circumſtances, the aromatic principle has been ſuppoſed to 
conſiſt of ſaline, olcaginous, or {pirituous matter; and ſome have conjectured it to be a 
peculiar aeriform fluid, or gas, of very ſparing ſolubility in the ſeveral fluids that com- 
bine with it. On this occaſion we can only obſerve, that, notwithſtanding the rational 
proceeding of reaſoning from the facts we know to thoſe which till remain to be in- 
veſtigated, yet there are many experiments which muſt be made before we can pretend 
to ſpeak with accuracy upon this ſubje&. | — 9 
ARRACK. A ſpirituous liquor imported from the Eaſt Indies. It is chiefly 
manufactured at Batavia, and at Goa upon the Malabar coaſt. There are various ac- 
counts of the proceſſes and materials uſed in making it; and the diſagreement of theſe 
accounts ſeems to ariſe from the general appellation of Arrack being given, in the Eaſt 
Indies, to every kind of ſpirituous liquor; and alſo from the diſpoſition which the 
Dutch ſo eminently poſſeſs of endeavouring to keep their manufacturing proceſſes to 
themſelves. It is certain that the flavours of the ſeveral kinds of arrack differ as 
much from each other, as thoſe of - brandy, rum, corn ſpirits, or any other of the ſpi- 
rituous liquors of Europe. The. materials from which ardent ſpirit is diſtilled in the 
Eaſt Indies, are rice, melaſſes, and toddy, or the juice of the cocoa-nut tree. The 
Chineſe diſtil a ſpirit from rice, which they diſtinguiſh by the name of Sam-ſhu, and 
of which conſiderable quantities are exported to Batavia, for the purpoſe, as it is ſaid, 
of being converted into arrack by a ſecond diſtillation ; though perhaps it may be con- 
ſumed among the numerous Chineſe who inhabit that city. The common Batavia 
arrack appears to be diſtilled from a mixture of the wort or infuſion of rice and the 
roddy, after both have paſſed through the vinous proceſs. And to theſe, according to 
circumſtances, it ſeems they add other ingredients, particularly ſpices. 5 
Of European ſpirits the common malt ſpirit before rectification reſembles arrack 
the moſt. Arrack 1s reckoned leſs intoxicating than rum or brandy ; but this dif- 
ference ariſes from its being very ſeldom of equal ſtrength. Of five ſpecimens pro- 
cured from different channels, I found the ſpecific gravity between 965 and 967, 
water being 1000 ; whence it follows that proof ſpirit lowered with about + of its 
bulk of water, would have been of the ſame ſtrength as this arrack. BU: 
ARSENIC in the metallic ſtate, or the regulus of arſenic, is of a bright yellowiſh 
white colour, ſubje& to tarniſh and grow black by expoſure to air. Ir 1s brittle, 
and when broken exhibits a laminated texture. In cloſe veſſels it ſublimes entire; 
but burns with a ſmall flame, if reſpirable air be preſent. | 
The arſenic met with in commerce has the form of white calx. It is brought chiefly 
from the cobalt works in Saxony, where zaffre is made. Cobalt ores contain much 
arſenic, which is driven off by long torrefaction. The ore is thrown into a furnace 
reſembling a baker's oven, with a flue, or horizontal chimney, nearly two hun- 
dred yards long, into which the fumes paſs, and are condenſed into a greyiſh or 
blackiſh powder. This is refined by a ſecond ſublimation in cloſe veſſels, _ "4 
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little potaſh, to detain he impurities. As the heat is conſiderable, it melts the ſub- 


limed flowers into thoſe cryſtalline maſſes which are met with in commerce. | 
The calx of arſenic is ſo far in the faline ſtate, as to be ſoluble in about eighty 
times its weight of water, at the temperature of 60?, or in fifteen times its weight 
of boiling water. . | . 


The regulus may be obtained from this calx, either by quickly fuſing it together 


with twice its weight of ſoft ſoap and an equal quantity of alkali, and pouring it out, 
when fuſed, into an hot iron cone; or by mixing it in powder with oil, and expoſing 
it in a mattraſs to a ſand heat. This proceſs is too offenſive to be made but in the open 
air, or where a current of air carries off the fumes. The decompoſed oil firſt riſes; 
and the regulus is afterwards fublimed, in the form of a flaky metallic ſubſtance. 


Vitriolic acid does not attack the regulus of arſenic, nor its calx, when cold; but, 


if it be boiled upon this ſemi- metal, vitriolic acid air is emitted, a ſmall quantity of 
ſulphur ſublimes, and the arſenic is reduced to the calciform ſtate. — vitriolic 
acid diſſolves the calx of arſenic; but ſcarcely retains any portion of it when cold. 


The calx of arſenic is conſiderably leſs volatile when vitriolic acid is preſent or 
mixed with it; but it is ſaid that waſhing deprives it of the acid, and reſtores its 


properties. : | 1 . 
Nitrous acid readily attacks and calcines the regulus of arſenic : it likewiſe diſ- 


ſolves the calx of this ſemi-metal, in conſiderable quantities, by the aſſiſtance of heat; 


and affords a cryſtallized deliqueſcent ſalt by evaporation, which does not detonate 
on red-hot coals. The calx of arſenic is acidified by the action of nitrous acid diſ- 
tilled from it. | „ ©" + ths 3 
Boiling marine acid diffolves the regulus, and alſo the calx, of arſenic; but affects 
it very little when cold. This ſolution affords precipitates upon the addition of 
alkalis. | | ls SELLS . 
The dephlogiſticated or arated marine acid converts the calx of arſenic into 
arſenical acid. | | 


The calx of arſenic acts, in many inſtances, like an acid. It decompoſes nitre by | 


diſtillation; the nitrous acid flying off, and the arſenical falt of Macquer remaining 
behind. In this proceſs, the nitrous acid appears to acidify the calx. Quadrangu- 
lar nitre is affected in the fame manner. When the white calx of arſenic is diſtilled 


with ſulphur, volatile vitriolic acid flies off, and a combination of a yellow colour, - 


called Orpiment, is produced; which appears to conſiſt of ſulphur united. to regu- 
lus of arſenic: that is to ſay, part of the ſulphur receives vital air from the calx ; to 
which, according to the ancient ſyſtem, it communicates phlogiſton; and in this 
manner the ſulphur becomes converted into vitriolic acid, while the arſenical calx is 
reduced, and combines with the reſt of the fulphur. The combination of fulphur 
and arſenic which has been fuſed is of a red colour, and known by the name of 
Realgal, or Realgar. Realgar appears to be leſs volatile than orpiment, or the yellow 


combination; for it remains at the bottom while the othes ſublimes : but in what 


reſpect they differ from each other has not been well aſcertained.” It is not im- 
probable but that the orpiment may contain the calx in a more reduced ſtate than 
the realgar. Fa — 3 | 7 — 25 3 
Saline liver of ſilver diſſolves the calx of arſenic, but more readily attacks the 
lus. | : 5 
Watery ſolutions of fixed alkalis diſſolve the calx of arſenic; and if they be loaded 
with it, by means of heat, a brown tenacious maſs is produced, which acquires ſolidity, 
has a diſagreeable ſmell, and is called Hepar of Arſenic. Mineral acids precipitate 
part of the arſenic ; but a portion of it being acidified, adheres more tenaciouſſy 
to the alkali. The acids occaſion no 9 from the ſolution of arſenic in the 
a | 2 | 
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volatile alkali, It is not eaſy to explain what happens in this caſe without further 
experiments. The ſolutions of calx of arſenic in alkalis differ much in their proper- 
ties from the combination which is produced when the nitrous ſalts are decompoſed 
by its means. This difference is accounted for from the conſideration that it is calx 
of arſenic in the firſt caſe, and the acid in the latter, which combines with the alkalis. 
A ſolution of the calx of arſenic acts upon metals in the humid way, moſt proba- 
bly in conſequence of its approach to the acid ſtate. Oe WA 5 
Regulus of arſenic is ſoluble in unctuous oil in a boiling heat: the ſolution i 
lack, and has the conſiſtence of ſalve cold. Moſt metals unite with arſenic; which 
molt probably exiſts in the reguline ſtate in ſuch as poſſeſs the metallic brilliancy. 
The calx, more or leſs acidified, is common in many minerals. | | "3 
Arſenic is uſed in a variety of arts. It enters into metallic combinations wherein a 
white colour is required. Glaſs manufacturers uſe it; but its effect in the compo- 
ſition of glaſs does not ſeem to be clearly explained. Orpiment and realgar are uſed 
as pigments. Some attempts have been made to introduce it into medicine; but, as 
it is known to be a molt violent poiſon, it is probable that the fear of its bad effects 
may long deprive ſociety of the advantages it might afford in this way. Sce Acip or 
ARSENIC. | | | | 
 ARUM.. The common'ArUM,, or Wakerobin, is a plant of extreme acri- 
mony: the freſh root, ſlightly chewed, ſeems to burn and corrode the tongue; 
and oftentimes its pungent impreſſion continues for two or three days. The ſeat of 
this acrimony has hitherto eluded our enquiries : the diſtilled water and ſpirit have 
nothing of it, and the watery and ſpirituous extracts exceedingly little; and yet the 
root is by theſe operations deprived of it. Sth 0597 N Eta "Soy 
_ Greateſt; part of the acrimony is . deſtroyed by ſimple exſiccation: the dry root 
appears white and farinaceous, and affe&s the tongue but little. In this ſtate it is 
given medicinally for attenuating viſcid juices : formerly it was uſed as ſtarch for 
Iinen, before the diſcovery of that from wheat; and it is ſaid to have occa- 
| oned' a rawneſs and ſoreneſs of the hands very difficultly relievable by ointments. 
In ſome parts of France it is ſtill employed in bleaching; being ſuppoſed by its 
corroſive quality to diſſolve unctuoſities, and make the linen White. 
From an ounce of the dry root Neumann obtained ſcarcely a ſcruple of ſpirituous 
extract: the ſame quantity yielded of watery extract near three drams. The firſt 
had ſome ſlight pungency; the latter none. 8 
- ASAFCETIDA is obtained from a large umbelliferous plant growing in Perſia. The 
root reſembles a large parſnep externally, of a black colour: on cutting it tranſverſely, 
the aſafœtida exudes in form of a white thick juice, like cream; which, from expoſure- 
to the air, becomes yellower and yellower, and at laſt of a dark brown colour. It is 
very apt to run into putrefaction; and hence thoſe who collect it, carefully defend it 
from the ſun. The freſh juice has an exceſſively ſtrong ſmell, which grows weaker 
and weaker upon keeping: a ſingle dram of the freſh fluid juice ſmells more than a 
hundred pounds of the dry afafcetida brought to us. The Perſians are commonly 
obliged to hire ſhips on purpoſe. for, its carriage, as ſcarcely any one wall receive it 
along with other commodities, its ſtench infecting every thing that comes near it. 
- The common aſafœtida of the ſhops is of a-yellowiſh or browniſh colour, unctu- 
ous and tough, of an acrid or biting taſte, and a ftrong diſagreeable ſmell, reſembling 
that of garlic. From four ounces Neumann obtained, by rectified ſpirit, two ounces 
fix drams and a half of refinous extract; and afterwards, by water, three drams half a 
ſcruple of gummy extract; about fix drams and a ſcruple of earthy matter remaining 
| — On applying water at firſt, he gained, from four ounces, one ounce 
three ſcruples and a half of gummy extract. The ſame quantity yielded, 1 
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French wine, two ounces and a half and fifteen grains ; from which about one 
fifth may be deducted, for the ſolid matter contained in the wine. Schroder ſays 
that aſaſcœtida may be diſſolved over the fire, in water, vinegar, or wine; but only 
a part of it can be diſſolved in any of theſe liquors. The ſmell of the aſafcerids 
reſides wholly in an effential oil which ariſes in diftillation both with water 
and ſpirit: four ounces, diſtilled with water, yielded about a dram of oil. 
ASBESTOS, or ASBESTUS. The moſt obvious characters ef the aſbeſtos 
are, a greater or Jeſs degree of flexibility, and their reſiſting the fire. The 
AMIANTHUS is often confounded with it. Cronſtedr diſtinguiſhes two kinds :—The 
aſbeſtos which is compoſed of ſoft and thin membranes, and is the amianthus 
of Wallerivus. The membranes of this are either parallel, in which caſe he calls 
it Mountain Leather ; or twiſted, which he diſtinguiſhes by the name of Mountain 
Cork. Both theſe kinds are white when pure; or of a yellowith brown when con- 
taminated with iron. The impure fort melts pretty eaſily into à black ſlag. — 
The ſecond kind of aſbeſtos diſtinguiſhed by Cronſtedt, has its fibres fine and flexi- 
ble, and either parallel, of a light green or white colour; or of a greeniſh colour, 
fomewhat more brittle,- and contaminated with iron. T his laſt" is fufible into a 
ſemi-tranſparent glaſs. There is allo a light green martial aſdeſtos, with broken 
fibres, which belongs to this kind, _. 
be ancients manufactured cloth out of the fibres of aſbeſtos, for the purpoſe, 
it is ſaid, of wrapping up the bodies of the dead, when expoſed on the funeral 
pile. Several moderns have likewiſe ſucceeded in making this cloth; the 
chief artifice of which ſeems to conſiſt in the admixture of flax and a liberal uſe 
of oil; both which ſubſtances are afterwards conſumed by expoſing the cloth for 
a certain time to a red heat. Although the cloth of aſbeſtos, when foiled,” is re- 
Nored to its primitive whiteneſs by heating i in the fire; ir is found nevertheleſs, 
by ſeveral authentic experiments, that its weight diminiſhes by ſuch treatment. 
The fibres of aſbeſtos, expoſed to the violent heat of the blow-pipe, exhibit Night 
indications of fuſion; though the parts, inſtead of running together, moulder away, 
and part fall down, while the reſt ſeem to diſappear before the current of air. | 
Ignition impairs the flexibility of afbeſtos in a ſlight degree. © 
According to Bergman, the fibrous aſbeſtos contains from 53 to 74 parts of 
ſiliceous earth, from 12 to 28 of mild magneſia, from 7 to 14 of mild calcareous 
earth, from 2 to 6.of clay, and from 1 to 10 of iron; the whole maſs being ſup- 
poſed to be divided into 100 parts. The martial aſbeſtos contains 62 of filiceous 
earth, 13,7 of magneſia, 12 of calcareous earth, 1,7, of clay, and 10, of Iron, 
This affords a white ſlag by fuſion. | 
The mountain cork or leather contains in the hundred from 56 to 62 parts 
of ſiliceous earth, from 22 to 26 of mild magneſia, from 10.to 12 of mild cal- 
careous earth, from 2 to near 3 of clay, and about 3 of iron. 
_ ASHES. The fixed reſidue of combuſtible ſubſtances which remains after 
they have been burned, is calted Aſhes. In chemiſtry it is moſt commonly uſed to 
denote the reſidue of vegetable combultion. Vegetable aſhes contain alkali, which 
may be waſhed out with water; and the inſoluble part is found to conſiſt of a cal- 
careous earth for the moſt part, fome clay, and a much leſs portion of magneſia. 
All theſe products vary in the different ſpecies of vegetables. Moſt plants afford 
likewiſe iron and manganeſe; and Mr. Sage, by experiments which have been veri- 
fied by other chemiſts, has proved that gold is a very common ingredient, though 
in ſo ſmall a quantity as by no means to pay the charge of extracting it. 
ASPHALTUM. This ſubſtance, likewiſe called Bitumen Judaicum, or Jews 
Pitch, is a [noob hard - brittle, blackor brown W breaks with a poliſh, | 
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melts eaſily when heated, and when pure burns without leaving any aſhes. It is 
found in a ſoft or liquid ſtate on the ſurface of the Dead Sea, but by age grows 
dry and hard. The ſame kind of bitumen is likewiſe found in the earth in other 
parts of the world; in China, America; and ſome parts of Europe, as the Carpa- 
-thian hills, France, Neuchatel, &c. Its ſpecific gravity, according to Boyle, is 
1400. Arden ſpirit and ether act upon it but very ſlightly and partially. Water 
does not alter it; neither is it ſoluble in olive oil, or the eſſential oils of anniſeed 
or turpentine. According to Neumann, the . wee of the ſhops is a very dif- 
ferent compound from the native bitumen; and varies, of courſe, in its properties, 
according to the nature of the ingredients made uſe of in forming it. On this 
account, and probably from other reaſons, the uſe of aſphaltum, as an article of 
the materia medica, is almoſt totally laid aſide. g 
 ASFIC. A plant which grows in plenty in Languedoc, in Provence, and 
eſpecially on the mountain of St. Baume in France. It is a kind of lavender, 
pretty much like that which grows in our gardens, both with regard to its flowers, 
which are blue, and to the figure and green colour of its leaves. The botaniſts call 
it male lavender, lavendula mas in Latin. They alſo give it other names, ag 
ſpica nardi, pſeudo-nardus, &c. The oil of aſpic that painters, farriers, and other 
artificers uſe, which is likewiſe of ſome uſe in medicine, being employed in ſeveral 
Galenical compoſitions, is extracted from the flowers and ſmall leaves of this plant. 
It is very inflammable, and when once on fire it is almoſt impoſſible to ex- 
tinguiſh it. | | f * | 
The true oil of aſpic is white, and of an aromatic ſcent. It is the only diſ- 
ſolvent of ſandarac ; by which means it may be eaſily diſtinguiſhed from that 
which is counterfeited, and which is nothing but oil of turpentine mixed with a 
little oil of petroleum. | | 
In the above article, which is taken from Poſtlethwaite, the author, who. refers 
to Savary as his authority, affirms that as ſandarac, or gum ſandarac, is very ſolu- 
ble in ſpirit of wine, he concludes that Mr. Savary is miſtaken, and muſt have 
meant karabe, or yellow amber. I find, in fact, that gum ſandarac, though it dif- 
fers from reſins in ſeveral eſſential reſpects, particularly in not being ſoluble in 
olive oil, agrees with them nevertheleſs in this particular, that alcohol diſſolves it. 
ASSAY, or ESSAY. This operation conſiſts in determining the quantity of 
valuable or precious metal contained in any mineral or metallic mixture, by ana- 
lyſing a ſmall part thereof. The practical difference between the analyſis and 
the aſſay of an ore, conſiſts in this: The analyſis, if properly made, determines the 
nature and quantities of all the parts of the compound; whereas the object of the 
aſſay conſiſts in aſcertaining how much of the particular metal in queſtion may 
be contained in a certain determinate quantity of the material under examination. 
Thus, in the aſſay of gold or ſilver, the baſer metals are conſidered as of no value 
or conſequence; and the problem to be reſolved is ſimply, how much of each 
is contained in the ingot or piece of metal intended to be aſſayed. The ex- 
amination of metallic ores may be ſeen under their reſpective titles; the preſent 
article will therefore conſiſt of an account of the aſſaying of gold and ſilver. 
To obtain gold or ſilver in a ſtate of purity, or to aſcertain the quantity of 
alloy it may contain, it is expoſed to a ſtrong heat, together with lead, in a 
ous. crucible. This operation is called cupellation, and is performed as fol- 
ows : The precious metal is put, together with a due proportion of lead, into a 
ſhallow crucible, made of burned bones, called a cupel; and the fuſion, of the 
metals is effected by expoſing them to a conſiderable heat in a muffel, or ſmall 
earthen oven, fixed in- the midſt of a furnace, The lead continually vitrifies, 
; | | or 
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or becomes converted into a glaſly calx, which diſſolves all the imperfect metals; 
This fluid glaſs, with its contents, ſoaks into the cupel, and leaves the precious 
metal in a ſtate of purity. During the cupellation, the ſcoriæ running down on 

all ſides of the metallic maſs, produce an appearance called circulation; by which 
the. operator judges whether the proceſs is going on well. When the metal is 
nearly pure, certain priſmatic colours flaſh ſuddenly acroſs the ſurface of the 
globule, which ſoon afterwards appears very brilliant and clean: this is called 
the brightening, and ſhews that the ſeparation is ended. j ; 

After gold has paſſed the cupel, it may till contain either of the other perfect 
metals, platina or ſilver. The former is ſeldom ſuſpected; the latter is ſeparated 
by the operations called quartation and parting. Quartation conſiſts in adding 
three parts of ſilver to the ſuppoſed gold, and fuſing them together; by which 
means the gold becomes one fourth of the maſs only. The intention of this is to 
ſeparate the particles of gold from each other, ſo that they may not cover and de- 
fend the ſilver from the action of the pure nitrous acid which is to be uſed in 
the proceſs of parting. Parting conſiſts in expoſing the maſs, previouſly hammered 
or rolled out thin, to the action of boiling aqua fortis of a due ſtrength. If the 
acid be not too concentrated, it diſſolves the ſilver, and leaves the gold in a por- 
ous maſs, of the original form; but, if too ſtrong, the gold is in a powdery form, 
which may be waſhed and dried. The weight of the original metal before cupel- 
lation, and in all the ſubſequent ſtages, ſerves to afcertain the degree of fineneſs 
of the ingot, or ore, of which it is a part. | | 
In eſtimating or expreſſing the fineneſs of gold, the whole maſs ſpoken of is 
ſuppoſed to weigh twenty-four carats of twelve grains each, either real, or merely 
proportional, like the aſſayers weights; and the pure gold is called fine. Thus 
if gold be ſaid to be 23 carats fine, it is to be underſtood that, in a maſs weighing 
24 Carats, the quantity of pure gold amounts to 23 carats. - 

In ſuch ſmall works as cannot be aſſayed by ſcraping off a part, and cupelling it, 
the aſſayers endeavour to aſcertain its quality, or fineneſs, by the touch. This 
is a method of comparing the colour, and other properties, of a minute portion of 
the metal, with thoſe of ſmall bars whoſe compolition is known. Theſe bars 
are called touch-needles ; and they are rubbed: upon the black baſaltes, which for 
that reaſon is called the touch-ſtone. Black flint or pottery will ſerve the ſame 
purpoſe, Sets of golden needles may conſiſt of Pure gold; pure gold 23+ carats, 
with half a carat of filver; 24 carats: of gold, with one carat filver; 224 carats 
gold, with 14+ carat ſilver; and fo forth, till the ſilver amounts to four ' carats ; 
after which the additions may proceed by whole carats. Other needles may be 
made in the ſame manner, with copper inſtead of filver ; and other ſets may have the 
addition conſiſting either of equal parts ſilver and copper, or ſuch proportions as 
the occaſions of buſineſs require. | $251 L3G) 

In foreign countries, where trinkets and ſmall work are required to be ſub- 
mitred to the aſſay of the touch, a variety of needles are neceſſary; but they are 
rot much uſed in England. They afford, however, a degree of information which 
is more conſiderable than might at firſt be expected. The attentive aſſayer not 
only compares the colour of the ſtroke made upon the touch-ſtone, by the metal 
under examination, with that produced by his needle ; but will likewiſe attend to 
che ſenſation of roughneſs, dryneſs, ſmoothneſs, or greaſineſs, which the texture of 
the rubbed metal excites, when abraded by the ſtone. When two ſtrokes perfectly 
alike in colour are made upon the ſtone, he may then wet them with aqua fortis, 
which will affect them very differently; if they be not ſimilar compoſitions ; or the 
ſtone itſelf may be made red-hot by the fire, or by the blow-pipe, if thin black 
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pottery be uſed; in which caſe the phenomena of calcination will differ, according 
to the nature and quantity of the alloy. | | : | 

The French government has from time to time cauſed various experimental en- 
quiries to be made reſpecting the art of aſſaying gold, which have thrown much light 
on this ſubje&, and greatly tend to produce uniformity in the reſults of the opera- 
tion. The lateſt report on this ſubject may be ſeen in the Annales de Chimie, vol. vi. 


. 64 ; which may be conſulted for a full account of the experiments and hiſtory of 
3 proceedings. The general reſult is as follows, nearly in the words of the au- 


thors : | | | * 

Six principal circumſtances appear to affect the operation of parting: namely, the 
quantity of acid uſed in parting, or in the firſt boiling ; the concentration of this acid; 
the time employed in its application; the quantity of acid made uſe of in the re- 
priſe, or ſecond operation; its concentration; and the time during which it is applied. 
From the experiments it has been ſnewn, that each of theſe unfavourable circum- 
ſtances might eaſily occaſion a loſs of from the half of a thirty-ſecond part of a 
carat to two thirty- ſecond parts. The writers explain their technical language by 
obſerving that, the whole maſs conſiſting of twenty-four carats, this thirty- ſecond 
part denotes g part of the maſs. It may eaſily be conceived, therefore, that if 
the whole fix circumſtances were to exift, and be productive of errors falling the 
ſame way, the loſs would be very conſiderable. | | A 
It therefore is indiſpenſably neceſſary that one uniform proceſs ſhould be followed 
in the aſſays of gold; and it is a matter of aſtoniſhment that ſuch an accurate pro- 
ceſs ſhould not have been preſcribed by government for aſſayers in an operation of 
ſuch great commercial importance, inſtead of every one being left to follow his own . 
- judgment. The proceſs recommended in the report before us is as follows, | 
Twelve grains of the gold intended to be aſſayed muſt be mixed with thirty 
grains of fine filver, and cupelled with 108 grains“ of lead. The cupellation 
muſt be carefully attended to, and all the imperfe& buttons rejected. When the 
cupellation is ended, the button muſt be reduced by lamination into a plate of 14 
inch, or rather more, in length, and four or five lines in breadth. This muſt. 
be rolled up upon a quill, and placed in a mattraſs capable of holding about three 
ounces of liquid, when filled up to its narrow part. Two ounces and a half of 
very pure aqua fortis, of the ſtrength of 20 degrees of Baume's areometer muſt 
then be poured upon it; and the mattraſs being placed upon hot aſhes, or ſand, 
the acid muſt be kept gently boiling for a quarter of an hour: the acid muſt then 
be | cautiouſly decanted, and an additional quantity of 14 ounce muſt be poured 
on the metal, and ſlightly boiled for twelve minutes. This being likewiſe care- 
fully decanted, the ſmall ſpiral piece of metal muſt be waſhed with filtered river- 
water, or diſtilled water, by filling the mattraſs with this fluid. The veſſel is then 
to be reverſed, by applying the extremity of its neck againſt the bottom of a cru- 
cible of fine earth, whoſe internal ſurface is very ſmooth. The-annealing muſt 
then be made, after having ſeparated the portion of water which had fallen into 
the crucible; and, laſtly, the annealed gold muſt be weighed. For the certainty ef 
this operation, two aflays muſt be made in the ſame manner, together with a third 
aſſay upon gold of twenty-four carats, or upon gold whoſe fineneſs is perfectly 
and generally known. F \ FS 11 
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Id, the commiſſaries obſerve, nevertheleſs, that gold of a lower title than eighteen carats may be 2 
yed with two parts, and even leſs, of ſilver; in order that the ſmall maſs of metal, when it comes to be 
Jaminated, may not be too thin, ſo as to break in pieces during the parting, i 
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No conclufion muſt be drawn from this aſſay, unleſs the latter gold ſhould 
prove to be of the fineneſs of twenty-four carats exactly, or of its known degree of 
fineneſs; for, if there be either loſs or ſurplus, it may be inferred that the two other 
aſſays, having undergone the ſame operation, muſt be ſubje& to the ſame error. The 
operation being made according to this proceſs, by ſeveral aſſayers, in circumſtances 
of importance, ſuch as thoſe which relate to large fabrications, the fineneſs of the 

| or muſt not be depended on, nor conſidered as accurately known, unleſs all the aſ- 
ſayers have obtained an uniform reſult without communication with each other. The 
authors obſerve, however, that this identity 'muſt be conſidered as exiſting to the 
accuracy of half of the thirty-ſecond part of a carat. For, notwithſtanding every 
poſſible precaution or uniformity, it very ſeldom happens that an abſolute agree- 
ment is obtained between the different aſſays of one and the ſame ingot, becauſe the 
ingot itſelf may differ in its fineneſs in different parts of its mals. 
The aſſaying of ſilver does not differ from that of gold, excepting that the part- 
ing operation is not neceſſary. A certain ſmall portion of the ſilver is abſorbed by 
the cupel, and the more when a larger quantity of lead is uſed, unleſs the quantity 
of lead be exceſſive; in which cafe moſt of it will be ſcorified before it begins to act 
upon the ſilver. Meſſ. Hellot, Tiller, and Macquer, from their experiments made 
by order of the French Government, have aſcertained' that four parts of lead are requi- 
ſite for ſilver of eleven pennyweights twelve grains fine; ſix parts of lead for ſilver of 
eleven penny weights; eight parts lead for ſilver of ten pennyweights ; ten parts 
lead for ſilver of nine pennyweights; and ſo on in the ſame progreſſion. as 

_ ASTRINGENT PRINCIPLE. ' The effect, called aftringency, conſidered as 
diſtinguiſhable by the taſte, is incapable of being defined. It is perceived in the 
'huſks of nuts, of walnuts, in green tea, and eminently in the nut gall; and moſt pro- 
bably in all theſe is produced by the baſis of the acid of galls not perfectly acidified. 
If the nature and affinities of this ſubſtance were well aſcertained, it would pro- 
bably tend to throw great light on the art of dying. See Acid or GaLLs. © 
ATHANOR. A kind of furnace, which has long ſince fallen into diſuſe. 
The very long and durable operations of the ancient chemiſts rendered it a deſir- 
able requiſite, that their fires ſhould be conſtantly ſupplied with fuel in proportion 
to the conſumption, The athanor furnace was peculiarly adapted to this purpoſe. 
Beſides the uſual parts, it was provided with an hollow tower, into which charcoal 
was put. The upper part of thc tower, when filled, was cloſely ſnut by a well-firted 
cover; and the lower part communicated with the fire-place of the furnace. In 
conſequence of this diſpoſition, the charcoal ſubſided into the fire-place gradually 
as the conſuniption made room for it; but that which. was contained in the tower 
was defended from combuſtion by the excluſion of a proper ſupply of vital air. 

- ATMOSPHERE. See ArR ATMosPHERICalLl. © | 1 

ATTRACTION. The inſtances of attraction which are exhibited by the phe- 
nomena around us are exceedingly numerous, and continually preſent themſelves to 
our obſervation. The effect of gravity, which cauſes the weight of bodies, is ſo'uni- 
verſal, that we can ſcarcely form an idea how the univerſe could ſubſiſt without it. 
Other attractions, ſuch as thoſe of magnetiſm and electricity, are likewiſe obſervable; 
and every experiment in chemiſtry tends to ſhew that bodies are compoſed of vari- 
ous principles or ſubſtances, which adhere to each other with various degrees of force, 
and may be ſeparated by the known methods. Ir is a queſtion among philoſophers, 
whether all the attractions which obtain between bodies be referable to one general 
cauſe modified by circumftances, or whether various original and diſtin& cauſes act 
upon the particles of bodies at one and the ſame time. The philoſophers at the be- 
ginning of the preſent century were diſpoſed to conſider the ſeveral attractions as eſ- 
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ſentially different, becauſe the laws of their action differ from each other; but the 
moderns appear diſpoſed to generalize this ſubject, and to conſider all the attrac- 
tions which exiſt between bodies, or at leaſt thoſe which are permanent, as depend- 
ing upon one and the ſame cauſe, whatever it may be, which regulates at once the 
motions of the immenſe bodies which circulate through the celeſtial ſpaces, and 
thoſe minute particles which are transferred from one combinarion. to ancther in 
the operations of chemiſtry. The earlier philoſophers obſerved, for example, that 
the attraction of gravitation acts upon bodies with a force which is inverſely as the 
ſquares of the diſtances; and from mathematical deduction they have inferred, that 
the law of attraction between the particles themſelves follows the fame ratio: but, 
when their obſervations were applied to bodies very near each other, or in contact, 
an adheſion took place, which is found to be much greater than could be deduced 
from that law applied to the centres of gravity. Hence they concluded, that the co- 
heſive attraction is governed by a much higher ratio, and probably the cubes of the 
diſtances. The moderns, on the contrary, among whom are Bergmann, De Morveau, 
and others, have remarked that theſe deductions are too general, becauſe for the moſt 
part drawn from the conſideration of ſpherical bodies, which admit of no contact but 
ſuch as is indefinitely ſmall, and exert the ſame powers on each other, whichever 
fide may be obverted. They remark likewiſe, that the conſequence depending on 
the ſum of the attractions in bodies not ſpherical, and at minute diſtances from each 
other, will not follow the inverted ratio of the ſquare of the diſtance taken from any 
point aſſumed as the centre of gravity, admitting the particles to be governed by 
chat law ; but that it will greatly differ, according to the ſides of the ſolid which are 
preſented to each other, and their reſpective diſtances; inſomuch that the attractions 
of certain particles indefinitely near each other will be indefinitely increaſed, though 
as ratio of the powers acting upon the remoter particles may continue nearly the 
_ lame. | | T | 5 | 
This doctrine, which however requires to be much more ſtrictly examined by the 
application of mathematical principles, obviouſly points. to a variety of intereſting 
confequences. - The polarity of particles, or their diſpoſition to preſent themſelves 
in their approach to each other in certain aſpects, though it has been treated as 
a chimerical notion by a few ſuperficial writers, is one of the firſt of thele reſults; 
and may be not unaptly ſhown by the experiment of floating bodies upon water, 
which depreſs the ſurface of that fluid, and form a cavity into which they ſubſide, 
and produce an appearance of attraction by ruſhing: together; in which caſe their 
mode of application to each other is conſiderably governed by their figure, which 
"cauſes them to turn round, and apply themſelves to each other in ſuch a manner as 
that the ſum of the forces that act upon the two bodies may be nearly in equilibrio. 
As a proof that gravitation and chemical attraction are two diſtinct properties, 
inſtead of the latter being a modification of the former, it has been noticed that 
this laſt is not governed by the maſſes or ſpecific gravities of the particles. 
Thus, for example, fince ſpirit of wine diſſolves refin, and water does not; it 
would follow as an inference upon this ſyſtem, that the particles of the ſpirit are 
denſer than thoſe of the water; whereas the oppoſite concluſion might have been. 
drawn, if the experiment had been made with gum inſtead of reſin; this ſubſtance 
being diſſolved by water, and not by ſpirit. Nevertheleſs, it is a good anſwer to 
this objection, that admitting the maſſes to govern the attractions, yet the modifi- 
cations of figure may be ſuch as even to have a greater influence in the total 
effect than the maſs itſelf. Thus it may be conceived that two cubes of lead 
may adhere more ſtrongly by their flat ſurfaces than two ſpheres of gold, which 
cannot touch each other but in a point; and the ſuperiority of attraction in the one 
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caſe over the other may prevail in all the ſmall diſtances. to which chemical ef- 
fects extend themſelves ; not to mention that magnitude of particles will as 
greatly modify the conſequences as figure itſelf. N 5 | 
Theſe are ſpeculations which, with regard to the preſent. ſtate of chemiſtry, 
ſtand in much the ſame ſituation as the theory of gravity, which is minutely de- 
ſcribed in Plutarch *, did with regard to aſtronomy before the time of Newton. 
As the celeſtial phenomena were formerly arranged from obſervation merely, but 
are now computed from the phyſical cauſe, gravitation ; fo, at preſent, chemiſtry 
is the ſcience of matter of fact duly arranged, without the aſſiſtance of any extenſive 
theory immediately deduced from the figures, volumes, denſities, or mutual actions 
of the particles of bodies. What it may hereafter be, muſt depend on the ability and 
reſearch of future chemiſts; but at preſent we muſt diſmiſs this remoter part of 
theory, to attend more immediately to the factss. : * 
That the parts of bodies do attract each other, is evident from that adheſion 
which produces ſolidity, and requires a certain force to overcome it. For the 
ſake of perſpicuity, the various effects of attraction have been conſidered as diffe- 
rent kinds of affinity, or powers. That power which phyſical writers call the at- 
traction of coheſion, is generally called the attraction of aggregation by chemiſts. 
Aggregation is conſidered as the adheſion of parts of the ſame kind. Thus, a 
number of pieces of brimſtone united by fuſion form an aggregate, whoſe parts 
may be ſeparated again by mechanical means. Theſe parts have been called 
integrant parts: that is to ſay, the minuteſt parts into which a body can be di- 
vided, either really or by the imagination, ſo as not to change its nature, are 
called integrant parts. Thus, if ſulphur and an alkali be combined together, and 
form liver of ſulphur, we may conceive the maſs to be divided and ſubdivided to 
an extreme degree, until at length the maſs conſiſts of merely a particle of brim- 
ſtone and a particle of alkali. This then is an integrant part; and if it be divided 
further, the effect which chemiſts, call decompoſition will take place; and the 
particles, conſiſting no longer of liver of ſulphur, but of ſulphur alone and alkali 
alone, will be what chemiſts call component parts or principles. T2 
The union of bodies in a groſs way is called mixture. Thus, ſand and an 
alkali may be mixed together. But, when the very minute parts of a body unite 
with thoſe of another ſo intimately as to form a body, which has properties diffe- 
rent from thoſe of either of them, the union is called combination, or compoſition. 
Thus, if ſand and an alkali be expoſed to a ſtrong heat, the minute parts of the 
mixture combine, and form glaſs. _ | | | 
The earlier chemiſts were very deſirous of aſcertaining the firſt principles, or 
elements, of bodies; and they diſtinguiſhed by this name ſuch ſubſtances as their 
art was incapable of rendering more fimple. They ſeem however to have over- 
looked the obvious circumſtance, that the limits of art are not the limits of nature. 
At preſent we hear little concerning elements. Thoſe ſubſtances which we have 
not hitherto been able to analyſe, or which, if decompoſed, haye hitherto eluded 
the obſervation of chemiſts, are indeed confidered as ſimple ſubſtances relative to 
the preſent ſtate of our knowledge, but in no other» xeſpe& ; for a variety of ex- 
periments give us reaſon to hope that future enquiries may elucidate their nature 
and compoſition. Some writers, calling thoſe ſimple ſubſtances by the name of 
Primary Principles, have diſtinguiſhed compounds of theſe by the name of Se- 
condary Principles, which they ſuppoſe to enter again into combinations without 
decompoſition or change. It muſt be confeſſed, nevertheleſs, that no means have 
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yet been deviſed to ſhew whether any ſuch ſubordination of principles exiſts. We 
may indeed diſcover that a compound body conſiſts of three or more principles; 
but whether two of theſe be previouſly united, 'i as to form a ſimple ſubſtance 
with relation to the third, or what in other reſpects may be their arrangement, we 

do not know. | | | 

If two folid bodies, diſpoſed to combine together, be brought into contact with 
each other, the particles which touch will combine, and form a compound ; and if 
the temperature at which this new compound aſſumes the fluid form be higher 
than the temperature of the experiment, the proceſs will go no farther, becauſe 
this new compound being interpoſed between the two bodies will prevent their 
further acceſs to each other : but if, on the contrary, the freezing point of the 
compound be lower than this temperature, liquefaction will enſue ; and the fluid 
particles being at liberty to arrange themſelves according to the law of their at- 
tractions, the proceſs will go on, and the wholemaſs will gradually be converted 
into a new compound in the fluid ſtate. An inſtance of this may be exhibited by 
mixing common ſalt and perfectly dry pounded ice together. The cryſtals of the 
falt alone will not liquefy unlefs very much heated; the cryſtals of the water, that 
is to fay, the ice, will not liquefy unleſs heated as high as thirty-two degrees of 
Fahrenheit ; and we have of courſe ſuppoſed the temperature of the experiment to 
be lower than this, becauſe our water is in the ſolid ſtate. Now it is a well-known 
fact that brine, or the ſaturated ſolution of fea ſalt in water, cannot be frozen un- 
Jeſs it be cooled thirty-eight degrees lower than the freezing point of pure water. 
It follows then, that if the temperature of the experiment be higher than this, the 
firſt combinations of ſalt and ice will produce a fluid brine, and the combination 
will proceed until the temperature of the maſs has gradually ſunk as low as the 
freezing point of brine ; after which it would ceaſe, if it were not that ſurrounde+ 
bodies continually tend to raiſe the temperature. And accordingly it is found 
by experiment, that if the ice and the ſalt be previouſly cooled below the tempe- 
rature of freezing brine, the combination and liquefaction will not take place. See 
 HzarTt. . | | Op : : | 

The inſtances in which ſolid bodies thus combine together not being very nume- 
rous, and the fluidity which enſues immediately after the commencement of this 
kind of experiment, have induced ſeveral chemiſts to conſider fluidity in one or both, 
of bodies applied to each other, to be a neceſſary circumſtance, in order that they 
may produce chemical action upon each other. Corpora non agunt niſi fint fluida. © 

If one of two bodies applied to each other be fluid at the temperature of the 
experiment, its parts will ſucceſſively unite with the parts of the folid, which will 
by that means be ſufpended in the fluid, and diſappear. Such a fluid is called a 
Solvent or Menſtruum; and the ſolid body is ſaid to be diffolved. 

Sethe ſubſtances unite together in all proportions. In this way the acids unite 
with water. But there are likewiſe many ſubſtances which cannot be diſſolved in 
a fluid at a ſettled temperature, in any quantity, beyond a certain proportion. 
This, water will diſſolve only about one-fourth of its weight of common ſalt, and 
if more be added it will remain ſolid. A fluid which holds in ſolution as much of 
any ſubſtance as it can diſſolve, is ſaid to be ſaturated with it. But ſaturation with 
one ſubſtance is ſo far from preventing a fluid from diflolving another body, that it 
very frequently happens that the ſolvent power of the compound exceeds that of 
the original fluid itſelf. Chemiſts likewiſe uſe the word Saturation in another 
fenſe; in which it denotes ſuch an union of two bodies as produces a compound 
the moſt remote in its properties from the properties of the component parts "rag 
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ſelves. In other combinations, where one of the principles predominates, the 
other is ſaid to be ſuperſaturated, and the other principle is ſaid to be under- 

ſaturated,  - f 1 » | | , 

Heat in general increaſes the ſolvent power of fluids, probably by preventing 

_ part of the diſſolved ſubſtance from congealing, or afſuming the ſolid form. 

| It often happens, that bodies which have no tendency to unite are made to 
combine together by means of a third, which is then called the Medium. Thus, 
water and fat oils are made to unite, by the medium of an alkali, in the combina- 
tion called Soap. Some writers, who ſeem deſirous of multiplying terms, call 
this tendency to unite the Affinity of Intermedium. 7. 

It very frequently happens, on the contrary, that the tendency of two bodies to 
unite, or remain in combination together, is weakened or deſtroyed by the addi- 
tion of a third. Thus, ſpirit of wine unites 'with water in ſuch a manner as to 
ſeparate moſt ſalts from it. A ſtriking inſtance of this is ſeen in a ſaturated or 
ſtrong ſolution of nitre in water. If to this there be added an equal meaſure of 
ſtrong ardent ſpirit, the greateſt part of the nitre inſtantly falls down. Thus mag- 
neſia is ſeparated from a ſolution of Epſom falt-by-the addition of an alkali which 
combines with the vitriolic acid, and ſeparates the earth. The principle which 
falls down is faid to be precipitated, and in many inſtances is called a Precipitate. 
Some modern chemiſts uſe the term Precipitation in a more extended, and rather 

forced ſenſe; for they apply it to all ſubſtances thus ſeparated: In this enunciation 
therefore they would ſay, that the vegetable alkali precipitates the mineral alkali 
from a ſolution of common falt, though no viſible ſeparation or precipitation takes 
place; for the mineral alkali, when diſengaged from its acid, is ſtill ſuſpended in 
the water by reaſon of its ſolubility. OE 3 
From an infinite number of facts of this nature it is clearly aſcertained, not as 
a probable hypotheſis, but as ſimple matter of fact, that ſome bodies have a ſtronger 
tendency to unite than others; and that the union of any ſubſtance with another 
will exclude, or ſeparate, a third ſubſtance which might have been previouſly united 
with one of them; excepting only in thoſe cafes wherein the new compoundhas 
a tendency to unite with that third ſubſtance, and form a triple compound- 
This preference of uniting, which a given ſubſtance is found to exhibit with re- 
gard to other bodies, is by an eaſy metaphor called Elective Attraction, and 
is ſubject to a variety of caſes, according to the number and the powers of the prin- 
ciples which are reſpectively preſented to each other The cafes whick have been 
moſt frequently obſerved by chemiſts, are thoſe called Simple Elective Attractions, 
and Double Elective Attractions, . | | 

When a fimple ſubſtance is preſented or applied to another ſubſtance com- 

pounded of two principles, and unites with one of theſe two principles ſo as to ſe- 
parate or exclude the other, this effect is ſaid to be produced by ſimple elecive 
attraction. | 8 85 1 
It may be doubted whether any of our operations have been carried to this de- 
gree of ſimplicity. All the chemical principles we are acquainted with, are ſimple 
only with reſpect to our power of decompoſing them; and the daily diſcoveries of 
our cotemporaries tend to decompoſe thoſe ſubſtances which chemiſts a few years 
ago conſidered as ſimple. Without inſiſting however upon this difficulty, we may 
| obſerve that water is concerned in all the operations which are called Humid; and 
beyond a doubt modifies all the effects of ſuch bodies as are ſuſpended in it. In 
the dry way, the element of. fire, or matter of heat, admitted perhaps too raſnly by 

a very great number cf chemiſts, tends equally to modify the effects of W 
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the dry way; and at all events, the variations of temperature, whether ariſing from 
an actual igneous fluid, or from a mere modification of the parts of bodies, tend 
greatly to diſturb the effects of elective attraction. Theſe cauſes render it difficult to 
point out an example of ſimple elective attraction, which may in ſtrictneſs be 
reckoned as ſuch. If however we overlook the effect of water, we may then point 
out various examples. Thus, as we have juſt obſerved, an alkali added to a ſo- 
lution of Epſom ſalt throws down the magneſia, and itſelf forms a ſalt of another 
kind in ſolution. So likewiſe, in the dry way, if a combination of lead and ſulphur 
be fuſed with iron, the ſulphur unites with this laſt, and leaves the lead free. 

It will be obſerved however, that even in theſe inſtances the ſubſtances made uſe 
of are not univerſally admitted to be fimple. All chemiſts now admit_ that the 
acids conſiſt of vital air united to a peculiar baſis in each; and lead, iron, and 
ſulphur are all ſuppoſed by the phlogiſtians to contain the principle of inflam- 
mability. | : 5 

Double elective attraction takes place when two bodies, each conſiſting of two 
principles, are preſented to each other, and mutually change a principle of each; 


by which means two new bodies, or compounds, are produced of a different nature 
from the original compounds. 


Under the ſame limitations as were pointed out in ſpeaking of fimple elective at- 
traction, we may offer inſtances of double elective attraction. Let mercury be diſ- 
ſolved to ſaturation in the nitrous acid, the water will then contain a nitro-mercu- 
rial ſalt. Again, let vegetable alkali be diſſolved to ſaturation in the vitriolic acid, 

and the reſult will be a ſolution of vitriolated tartar. If mercury were added to 
the ſolution of vitriolated tartar, it would indeed tend to unite with the acid, but 
would produce no decompoſition ; becauſe the elective attraction of the acid tothe 
alkali is the ſtrongeſt. So likewiſe, if the nitrous acid alone be added to the ſolu- 
tion of vitriolated tartar, its tendency to unite with the alkali, ſtrong as it is, will 
not effect any change, becauſe the alkali is already in combination with a ſtronger 
acid. But if the mercurial ſalt, or combination of mercury with nitrous acid, be 
added to the ſolution of vitriolated tartar, a change of principles will take place, 
the vitriolic acid will quit the alkali, and unite with the mercury, while the nitrous 
acid combines with the alkali; and theſe two new ſalts, namely Common Nitre, 
and the Vitriolic Salt of Mercury, may be obtained ſeparately by cryſtallization. 

The moſt remarkable circumſtance in this proceſs is, that the joint effects of the 
attractions of the vitriolic acid to mercury, and the nitrous acid to alkali, prove to 
be ſtronger than the ſum of the attractions between the vitriolic acid and the alkali, 
and between the nitrous acid and the mercury ; for, if the ſum of thefe two laſt had 
not been weaker, the original combinations would not have been' broken. Mr. 
Kirwan, who firſt in the year 1782 conſidered this ſubject with that attention it de- 

ſerves, calls the affinities which tend to preſerve the original combinations, the 
Quieſcent Affinities. He diſtinguiſhes the affinities or attractions which tend to 
produce a change of principles, by the name of the Divellent Affinities. Some emi- 
nent chemiſts are diſpoſed to conſider as effects of double affinities thoſe changes of 
principles only which would not have taken place without the aſſiſtance of a fourth 
principle. Thus, the mutual decompoſition of Gladber's ſalt and common nitre, in 
which the alkalis are changed, and vitriolated tartar with quadrangular nitre are 
produced, is not conſidered by them as an inſtance of double decompoſition ; be- 
cauſe the nitre would have been decompoſed by fimple elective attraction, upon 
the addition of either of the two principles of the vitriolated tartar. But as there 
is no doubt that the wo principles effect the decompoſition with much greater 


energy, 
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energy, and as this diſtinction does not appear to be of any uſe, it ſeems unnecef- 
ſary to inſiſt upon it. * 5 EY | 

There are various circumſtances which modify the effects of elective attraction, 
and have from time to time miſled chemiſts in their deductions. The chief of 
theſe is the temperature, which, acting differently upon the ſeveral parts of com- 
pounded bodies, ſeldom fails to alter, and frequently reverſes, the effects of the 
affinities, Thus, if ſpirit of wine be added to the ſolution of nitre, it unites with. 
the water, and precipitates the ſalt at a common temperature. But if the tempe- 

rature be raiſed, the ſpirit riſes on account of its volatility, and the falt is again 
diſſolved. Thus again, if vitriolic acid be added, in a common temperature, fo a. 
combination of phoſphoric acid and lime, it will decompoſe the ſalt, and diſengage 
the phoſphoric acid; but if this ſame mixture of theſe principles be expoſed to a 
conſiderable heat, the vitriolic acid will have its attraction to the alkali ſo much 
diminiſhed, that it will rife, and give place again to the phoſphoric, which will 
combine with the lime. Again, mercury kept in a degree of heat very nearly 
equal to volatilizing it will abſorb vital air, and become converted into the red 
calx called Precipitate per ſe ; but if the heat be augmented ſtill more, the vital 
air will aſſume the elaſtic ſtate, and fly off, leaving the mercury 1n its, original 
ſtate. Numberleſs inſtances of the like nature continually preſent themſelves to 
the obſervation of chemiſts, which are ſufficient to eſtabliſh the concluſion, that 
the elective attractions are not conſtant but at one and the ſame temperature. 

Many pbiloſophers are of opinion, that the variations produced by change of 
temperature ariſe from the elective attraction of the matter of heat itſelf. But 
there are no deciſive experiments either in confirmation or refutation of this 
hypotheſis. „%% rw RY 

If we except the operation of heat, which really produces a change in the elec- 
tive attractions, we ſhall find that moſt of the other difficulties attending this ſubject . 
ariſe from the imperfect ſtate of chemical ſcience. If to a compound of two prin- 
ciples a third be added, the effect of this mult neceſſarily be different according to 
its quantity, and likewiſe according to the ſtate of ſaturation of the two principles of 
the compounded body. If the third principle which is added be in excels, it may 
diſſolve and ſuſpend the compound which may be newly formed, and likewiſe that 
which might have been precipitated. The metallic ſolutions, decompoſed by the 
addition of an alkali, afford no precipitate in various caſes when the alkali is in 
excels; becauſe this exceſs diſſolves the precipitate, which would elſe have fallen 
down. If, on the other hand, one of the two principles of the compound body be 
in exceſs, the addition of a third ſubſtance may combine with that exceſs, and leave 
a neutral ſubſtance, exhibiting very different properties from the former. Thus, 
if cream of tartar, which is a ſalt of difficult ſolubility, conſiſting of the vegetable 
alkali united to an exceſs of the acid of tartar, be diſſolved in water, and chalk be 
added, the exceſs unites with part of the lime of the chalk, and forms a ſcarcely 
ſoluble ſalt; and the neutral compound which remains after the privation of this 
exceſs of acid is a very ſoluble ſalt, greatly differing in taſte and properties from 
the cream of tartar. The metals and the acids likewiſe afford various phenomena, 
according to their degree of calcination or acidification. A determinate calcina- 
tion is in general neceſſary for the ſolution of metals in acids; and the acids them- 
ſelves act very differently, accordingly as they are more or leſs acidified.” Thus, 
the fuming aitrous acid gives place to acids which are weaker than the pale nitrous 
acid : the ſulphureous or volatile vitriolic acid gives place to acids greatly inferior 
in attractive power or affinity to the denſe vitriolic acid, or oil of yitriol, The de- 
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ception ariſing from effects of this nature is in a great meaſure produced by the 


want of diſcrimination on the part of chemical philoſophers; it being evident, 


that the properties of any compound ſubſtance depend as much upon the propor- 
tion of its ingredients, as upon their reſpective nature. | 1 8 


The ſolubility or inſolubility of principles, at the temperature of any experi- 
ment, has likewiſe tended to miſlead chemiſts of inferior accuracy, who have de- 
duced conſequences from the firſt effects of their experiments. It is evident that 


many ſeparations may enſue without precipitation ; becauſe this circumſtance does 


not take place unleſs the ſeparated principle be inſoluble, or nearly ſo. The mi- 


neral alkali cannot be precipitated from a ſolution of Glauber's ſalt by the addition 


of vegetable alkali, becauſe of its great ſolubility ; but, on the contrary, the new 


compound itſelf, or vitriolated tartar, which is much leſs ſoluble, may fall down if 


there be not enough water preſent to ſuſpend it. No certain knowledge canthere- 


fore be derived from the appearance or the want of precipitation, unleſs the pro- - 


duds be carefully examined. In ſome. inſtances. all the products remain ſuſ- 
pended, and in others they all fall down, as may be inſtanced in the decompo- 


ſition of martial vitriol by lime. Here the acid unites with the lime, and forms 


ſelenite, which is ſcarcely at all ſoluble ; and the till leſs ſoluble calx of iron, 
which was diſengaged, falls down along with it. | 


Many inſtances preſent themſelves, in which decompoſition does not take place, 


but a ſort of equilibrium affinity is perceived. Thus, the mineral alkali, added 
to cream of tartar, forms a triple ſalt by combining with its exceſs of acid. So 
likewiſe the volatile alkali combines with a portion of the acid of corroſive ſubli- 


mate, and forms the triple compound diſtinguiſhed by the barbarous name of 


Sal Alembroth. + Zh . | 

| When we reflect maturely upon all the circumſtances enumerated, or ſlightly 
touched upon, in the foregoing pages, we may form ſome idea of the extenſive field. 
of reſearch which yet remains to be explored by chemiſts. If it were poſſible to 
procure ſimple ſubſtances, and combine two together, and to this combination of 
two to add one more of the other ſimple ſubſtances, the reſult of the experiment 


would in many caſes determine, by the excluſion of one of the three, that its af- 


finity to either of the remaining two was leſs than that between thoſe two reſpect- 


ively. In this way it would be aſcertained, in the progreſs of experimental en- 


quiry, that the ſimple attractions of a ſeries of ſubſtances were gradually increaſ- 
ing or diminiſhing in ſtrength. Thus, the volatile alkali ſeparates clay from the 


vitriolic acid; vx e in like manner, ſeparates the volatile alkali ; lime pre- 
dominates, in the ſtrength of affinity, over magneſia, as appears by its ſeparating 


— 


this laſt earth; the mineral alkali ſeparates the lime, and itſelf gives place to the 


vegetable alkali; and, laſtly, the vegetable alkali yields its acid to ponderous 
earth. The ſimple elective attractions of theſe ſeveral ſubſtances to vitriolic acid 
are therefore in the inverted order of their effects; ponderous earth is the ſtrong- 


eſt; and this is ſucceeded regularly by the vegetable alkali, the mineral alkali, 


lime, magneſia, volatile alkali, and clay. It is evident that reſults of this nature, 


being tabulated, as was firſt done by the celebrated Geoffroy, and laſt of all by 
Bergmann, muſt afford a moſt valuable maſs of chemical knowledge. It muſt be 
remarked, however, that theſe reſults merely indicate that the powers are greater 
or leſs than each other; but how much greater or leſs is not determined, either 


abſolutely or relatively. Tables of this nature cannot therefore inform us of the 


effects which may take place in the way of double affinity, for want of the nume- 
rical relations between the attracting powers. Thus, when we are in poſſeſſion of 
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the order of the ſimple elective attractions between the vitriolic acid and a ſeries of 
ſubſtances, and alſo between the nitrous acid and the ſame ſubſtances; and when, in 
addition to this, the reſpective powers of each of the acids upon every one of the 
| ſubſtances ſingly taken, are known, ſo far as to determine which will diſplace the 
other—yet we cannot thence foretel the reſult of applying two combinations to 
each other, each containing an acid united with one of the number of fimple ſub- 
ſtances. Or, more conciſely, a table of ſimple elective attractions can be of no uſe 
to determine the effects of double elective attraction, unleſs the abſolute power 
of the attractions be expreſſed by number inſtead of their order merely. x. 
It appears therefore that the preſent ſtate of chemiſtry affords us no indication 
by which we may come at the reſults of double elective attraction without actual 
experiment; and, in this way, we may aſcertain, whenever a double decompo- 
ſition takes place, that the ſum of the attractions which tend to produce the new 
combinations is greater than the. ſum. of thoſe attractions which tend to preſerve 
the compounds in their original form. But as theſe. attractions, in the ſimpleſt 
caſes, are four in number, and the effect may ariſe from an exceſs or defect of any 
one of the four, or may be diſtributed in an infinity of proportions among them, 
it muſt eaſily be ſeen how numerous the difficulties are which attend theſe reſearches, 
and what ample ſpace is left for exerciſing the ſagacity of philoſophers in chemi- 
cal analyſis. „ 2197, Dacre Het 23 | 1 | 
There have not been wanting a number of eminent philoſophers who have ex- 
erted themſelves in attempting to diſcover data by which the phenomena of che- 
miſtry might be ſubjected to computation; and though the difficulty of the ſubject 
has hitherto prevented any thing of a concluſive nature from being done, their 
reſearches have nevertheleſs thrown great light on the ſubject. Mr. de Morveau 
firſt attempted to aſcertain the proportional powers of attraction between mer- 
cury and other metals, by determining the quantity of weight or re- action neceſ- 
ſary to ſeparate a metallic ſurface of known dimenſions from its contact with the 
face of this fluid. This method however cannot be extenſively applied in che- 
mical purſuits. Mr. Wenzel, by a ſeries of experiments in which metallic cylin- 
ders of ſimilar dimenſions, coated on all ſides with a proper varniſh or covering 
excepting at the baſe, were expoſed to the action of nitrous acid, thought himſelf 
authorized to conclude: that the affinities of bodies with a common ſolvent are 
inverſely in proportion to the time neceflary for their ſolution ;- or, which is the 
ſame thing, directly in proportion to the quantities diſſolved in equal ſmall por- 
tions of time. It is very probable that this concluſion would prove true, if we 
could make our experiments with ſimple ſubſtances; but as this is not the caſe, 
his deduction cannot be applied to various fluids. For if we admit it to be true 
with regard to his experiments with the nitrous acid, it will not follow that his 
conſequences can be applied to the marine acid; becauſe a foreign circumſtance 
intervenes, and modifies the attractions. The nitrous acid is eaſily decompoſed, 
readily calcines metals, and ſpeedily diſſolves them when calcined. The marine 
acid appears to be ſcarcely, if atall, decompoſable in our experiments; and therefore 
acts ſlowly, and in ſome inſtances not at all, upon metallic ſubſtances. Vet from the 
true teſt of ſuperior affinity, namely, the decompoſing of compounds already formed, 
the attraction of the marine acid, flow as its effects are, often proves ſtronger than 
that of the nitrous, from which it ſeparates many metallic baſes. It may likewiſe 
be obſerved, even with regard to the nitrous acid, that the effects not being ſimple, 
are likewiſe modified by the attraction 8 the metal for vital air, or its diſpoſition 
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to part with phlogiſton ; or in a word, to loſe fight of the two theories, its diſpoſition 
'to become calcined. On this account, though tin or antimony are very rapidly at- 
tacked by the nitrous acid ; they give place, nevertheleſs, in the way of precipita- 
tion, to lead, which is much more ſlowly diſſolved. And accordingly it is found 
that Mr. Wenzel's numbers, expreſſive of the powers of attraction, do not agree 
with the real experiments of double affinity. | 8 

Mr. Kirwan, to whoſe extenſive reſearches the ſcience of chemiſtry is ſo greatly 
indebted, has attended with pecuhar ſagacity to almoſt every attribute of chemical 
compounds, with a view to obtain that moſt deſirable acquiſition, the proportional 
ſtrength of affinity. His Papers, which were read to the Royal Society as early 
as the years 1781 and 1782, are ſtill of the higheſt value to chemiſts ; though all 
the difficulties of the ſubject were far from being as well known at that period as 
they are at preſent. In conſequence of Dr. Prieſtley's difcovery of the method of 
exhibiting the marine acid in the acriform fate, he proceeded to infer the quantities 
of real acid correſponding with the various denſities or ſpecific gravities of the 
marine acid. From theſe data, proceeding upon the ſuppoſition: that equal quan- 
tities of the nitrous and vitriolic acids were required to faturate the fame quantity 
of fixed alkali as was ſaturated by the marine acid, he formed tables of the quan- 
tities of real acid contained in thoſe. fluid acids, at different denſities. He pro- 
ceeded to make experiments for aſcertaining the quantities of real acid (upon this 
ſuppoſition, together with an induction of the baſes and water) contained in the 
earthy and alkaline ſalts : after which he proceeded to enquire into the quantities of 
phlogiſton contained in the ſeveral kinds of air, previouſly exhibiting ſeveral. co- 
gent reaſons for conſidering” pure inflammable air as phlogiſton, or the inflam- 
mable principle. Theſe, as being foreign to our preſent object, we pafs over; and. 
haſten to the moſt intereſting part of his third or coneluſive Paper. wy 

After examining the effects of the mineral acids upon metallic fubſtances, and 
flightly conſidering what had been previouſly done by Bergmann, Geoffroy, Morveau,, 
and Wenzel, he lays it down as an axiom, that the quantity of real acid neceffar 
to ſaturate a given weight of each baſis, is inverſely as the affinity of each baſis to 
ſuch acid; and alfo, that the quantity of each baſis requiſite to faturate a given 
quantity of each acid, is directly as the affinity of ſuch acid to each baſis. 

He then exhibits a table in which equal quantities of the three ancient mineral 
acids are ſnewn to take up various quantities of the ſeveral: baſes, mineral alkali, 
calcareous earth, volatile alkali, magneſia, and earth of alum ; the quantities of ve- 
getable alkali being equal in all three: becauſe, by his ſuppoſition, the quantities 
of real acid are taken to be as the quantities of this fubſtance they are capable of 
faturating. He then goes further, and aſſumes the numerical expreſſion of the 
quantity of any baſis taken up by an acid, as the expreſſion of its affinity with ſuch. 
baſis ; and, on this foundation, he goes on to calculate the effects of double de- 
compoſitions and combinations. In theſe, he diſtinguiſmes the powers which tend 
to decompoſe by the name of Divellent Affinities; and thoſe which tend to pre- 
ſerve the original combinations, he calls Quieſcent Affinities. Thus, fince a de- 
compoſition will always take place when the ſum of the divellent affinities is greater 
than that of the quieſcent; and, on the contrary, ſince nodecompoſition will happen 
when the ſum of the quieſcent affinities is ſuperior or equal to that of the divel- 
lent : all we have to do therefore is to compare the ſums of theſe powers. In this 
way, by the aſſiſtance of his general principle, he exhibits various inſtances of the 
application of this doctrine. For example, if vitriolated tartar and the nitrous 
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ſalt of lime be mixed together, a double decompoſition will take place; the lime 
_ quitting the nitrous acid, and forming ſelenite with the vitriolic acid; at the ſame 
time that the vegetable alkali quits this laſt acid, and forms nitre by uniting with 
the nitrous acid. And, on Mr. Kirwan's principles, this is explained as follows: 
One hundred grains of his real vitriolic acid diſſolve two hundred and fifteen grains 
of vegetable alkali ; its attraction to the alkali will therefore be expreſſed by the 
number 215. Again, one hundred grains of real nitrous acid, likewiſe eſtimated 
by Mr. Kirwan's original ſuppoſition, will diffolve 96 grains of calcareous earth to 
ſaturation : the affinity of nitrous acid to calcareous earth is therefore taken to be 
96. Theſe affinities, namely of the vitriolic acid to the alkali, and of the nitrous 
acid to the earth, tend to preſerve the combinations, and conſequently are the 
quieſcent affinities ; and their ſum amounts to 21 5, added to 96, that is, 311. On 
the other hand, the nitrous acid tends to combine with the vegetable alkali with 
the ſame power as the vitriolic, becauſe Mr. Kirwan has aſſumed that the ten- 
dency towards this ſubſtance is alike in all acids, or at leaft in the three mineral 
acids; this affinity therefore is expreſſed by 215. But the other divellent affinity, 
namely that of vitriolic acid to calcareous earth, being expreſſed by the quantity 
of that ſubſtance which one hundred grains of the real vitriolic acid takes up to 
ſaturation, will be denoted by 110. The divellent affinities conſequently amount 
to 215 added to 11o; that is, 325. And becauſe this divellent power, 325, is greater 
than the quieſcent power 311, a decompoſition will take place. 85 
After explaining and elucidating the effects of ſolubility, and the ſpecific heats 
of ſubſtances, on the action of chemical affinity, this author proceeds to exhibit the 
attractive powers of the three mineral acids to metallic ſubſtances in his way ; that 
is, by aſcertaining how much of each is taken up by a hundred grains of his real 
acid. I do not give theſe numbers, though they exhibit valuable facts; becauſe 
much remains yet to be done before Mr. Kirwan's deductions reſpecting the quan» 
tities of real acid, and the meaſures of affinity, can be admitted as eſtabliſhed 
parts of chemical theory. | | 28 
In the firſt place, as Mr. Kirwan himſelf obſerves, there can be no deduction 
made of the quantities of real acid from the quantities of vegetable alkali which 
acids of various kinds ſaturate, if it ſhould appear that the attractions of theſe acids 
towards that ſubſtance ſhould differ as well as their quantities. And this ſuppoſi- 
tion, that they do not differ, is not only gratuitous, but inconſiſtent with the general 
tenour of chemical facts; among which it would be difficult, and perhaps impoſſible, . 
to exhibit by experiment three ſubſtances poſſeſſing preciſely or nearly the ſame 
attraction to a fourth ſubſtance. It may be eaſily imagined what confufion, or va- 
riation of reſult, would have ariſen through the whole of Mr. Kirwan's inferences, 
if he had afſumed the mineral alkali inftead of the vegetable, as the foundation of 
his admeaſurement ; and ſtill more, if calcareous earth or magneſia had been thus 
aſſumed : none of which ſubſtances, for any thing which has been alleged to the 
contrary, are entitled either to reception or excluſion in founding this ſyſtem. It 
may alſo be obſerved, that the original meaſure of the real acids being founded 
upon the ſuppoſition, that marine acid air contains no water ; and as this ſuppo- 
fition can by no means be admitted ſince the later experiments of Dr. Prieſtley, 
from which it is rendered highly probable, that water compoſes a large proportion 
of every acriform ſubſtance ; the real marine acid of Mr. Kirwan is no more a pure 
and determinate ſubſtance than any other marine acid of a known temperature and 
ſpecific gravity. 3 a8 1 oro | 1 
It might perhaps be rendered n the ſucceſsful application of Mr. Kir- 
482 | 2 | g wan's 
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wan's numbers to the facts of compound affinities, that the principle of the quantities 
diffolved might prove much more uſeful than Wenzel's principle of the times of 
the ſolutions, if it were not that all the deductions are vitiated by the admiſſion of 
quantities of ſuppoſed real acid, the uncertainty of which prevents our diſcerning 
how far the principle is or is not applicable. It may be obſerved, however, that 
the value of this principle, whatever it may prove, muſt be aſcertained by experi- 
ment only, and not at all by reaſoning, which cannot be applied in this caſe : for the 
fundamental affertion, that the attraction of an acid to its baſis is proportionate to 
the quantity it demands for ſaturation, is ſo far from being founded upon any ar- 
gument, that it is evidently nugatory. The attraction of an acid to its baſis cannot 
but be the ſame as that of the baſis to the acid; becauſe action and re- action are 
equal. We might therefore affirm that the attraction of magneſia to vitriolic 
acid is greater than that of calcareous earth to the ſame acid, becauſe it requires 
one-fourth more of that acid for its ſaturation; upon the ſame foundation as Mr. 
Kirwan aſſerts the contrary, becauſe a given quantity of vitriolic acid takes up 
more calcareous earth than it does of magneſia. And there are not wanting a 
fufficient number of inſtances of acids, weak in attractive power, which require 
much alkali for their ſaturation, or, in other words, which are taken up by alkalis 
in ſmall quantities only. | Y | 

I have not the leaſt doubt but that Mr. Kirwan himſelf has long ſince perceived 
theſe objections to the theory he brought forward fo long ago; and it might per- 
haps have 2 unneceſſary to enter into any diſcuſſion of an attempt which, 
though not ſucceſsful throughout, has procured him all the honour which his aſſi- 
duity of reſearch, and powers of inveſtigation, are juſtly entitled to, if it did not 
ſeem highly probable that the numerical expreſſions of the powers of chemical at- 
traction, whenever they ſhall be obtained, will be derived from ſome method de- 
pendant on the general facts he then undertook to explain. The time required to 
effect any change of combination, the correſpondent change of temperature, of ſpe- 
cific gravity, of conſiſtency, fluidity, or elaſticity, and the relative quantities of prin- 
ciples required to produce the moſt perfect ſaturation, or to produce a compound 
the moſt remote in its properties from thoſe of the principles themſelves, are among 
the objects which require the ſteady attention of thoſe comprehenfive minds which 
are capable of deducing remote analogies, and tracing the general laws of Nature. 
Mr. Kirwan is among the firſt who, by duly attending to theſe, has placed them in 
their true point of importance; and whoever may deduce their mutual relations in 
future, they will have occaſion to acknowledge their obligation to his inſtructive 
works. | a 8 481 

Thus far we have conſidered the means of inveſtigating and explaining the che- 
mical affinities or attractions; in which two leading things are required to be done, 
namely, the making of judicious and well- directed experiments, and the deduction 
of proper inferences from them. Moſt of the errors of chemiſts, and indeed of 
the cultivators of any ſcience, ariſe from the ſubject being viewed in too confined 
a light; ſo that ſome effential object is overlooked. Nothing can be clearer than 
that the more ſimple the deſcription or enunciation of theſe objects, the leſs the mind 
will be burthened, and the leſs probable it will be that any thing of importance 
will be overlooked. Hence the advantage of a conciſe, ſimple, and accurate ſtyle, 
Which may direct the mind ſteadily to the ſubject in contemplation, without miſ- 
leading by ambiguous terms, or the language of the vulgar, which is applicable to 
ſo many and ſuch various ideas. The advantages of this are ſtrongly felt in the 
mathematical ſciences, where by diagrams exhibited to the eye, by terms conſtantly 
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appropriated to the expreſſion of the ſame ideas, or by ſymbols whoſe quantity, 
value, and application vary with their relative poſitions, the mind is occupied with 
no other objects than ſuch as tend to forward the defired inveſtigation. This 
has in fome degree been effected in chemical ſcience by Geoffroy, in his firſt table 
of Simple Elective Attractions; by Bergmann, in his Symbolical Expreffion of 
the Effects of Compound Attractions; and by others, in their tables of the Com- 
ponent Parts of Bodies. A deſcription of the tables contained in the enſuing 
pages, will ſufficiently explain their nature and application. 

Tables I. to VI. contain in ſubſtance the two tables of Attractiones Electivæ Sim- 
plices, placed at the end of Bergmann's Treatiſe upon Elective Attractions, of 
which a ſeparate tranſlation was publiſhed in London, in the year 1785. I haye 
not made any alteration, except ſuch as has tended to facilitate the inſertion of them 
in their regular pages of the book, inſtead of adopting the much leſs convenient 
method of printing upon a large ſheet, to be occaſionally folded out. It will be 
ſeen therefore that I have avoided repetitions, and altered the arrangement of the 
columns; but have in no material reſpect changed the ſubſtance of the table 
itſelf, excepting that the perlate acid, vital air, the matter of heat, and ſiderite, are 
left out. The perlate acid is now well known to confift of phoſphoric acid united 
to a certain quantity of mineral alkali ; and the ſemi-metal fiderite is known to 
conſiſt of the ſame acid united to iron. Vital air, in the tables of Bergmann, is 
ſuppoſed to have an affinity to phlogiſton only ; and the matter of heat, which oc- 
cupied a column, containing eight ſubſtances, arranged conjecturally, is left out, 
becauſe of the doubt whether heat be a ſeparate matter, or a mere modification; 
and alſo becauſe the table of comparative heats or capacities may perhaps indicate 
the affinities of this ſubſtance, if it be a ſubſtance, better than any other table. (See 
HEAT.) The fame reaſons which induced me to retain the tables as Bergmann 
left them, when I publiſhed my Firſt Principles of Chemiſtry, namely, that they 
might continue to be Bergmann's tables—and that the compilation of new 
tables of affinity would require a ſeparate correſpondent treatiſe, to aſcertain the 
degree of dependance to which each column might be entitled —ſtill retain their 
efficacy; and they are even rendered more cogent, from my obſerving that Mr. 
Morveau has thought proper to do the ſame in the Eneyclopedie Methodique. 

Theſe tables require no other explanation, than that the ſubſtances enumerated 

are conſidered to be ſimple, as far as relates to the facts exhibited in theſe ſketches, 
The order of poſition denotes that the higher any ſubſtance ſtands in any column, 
the ſtronger is its elective attraction to the ſubſtance at the head of that column. 
The under part of each table exhibits the attractions in the dry way, and muſt be 
conſidered as entirely diſtin from the upper part. The horizontal lines between 
the ſubſtances denote that their poſitions, or comparative powers of attraction, are 
well determined; and, whenever theſe lines are wanting, the poſitions are more or 
leſs conjecturall. | e 
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Simple EleQive Attractions. 


1 5 8. 


4. 


In the Humid Way. 


triolic acid follows 


aumid way. 


lows the ſame order 


the ſame order in theſin the humid way, 


marine acid follows 
the ſame order in the 


humid way. 


In the DRY War. 


the acids of ſugar or 
(drrel; tartar ; and 
lemon. 


der both in the hu- 


mid and dry way. 
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verſe of that in the column of phlogiſton, 
in Table IX. 


ViIrxiolic Acid. ] Nirzovs Acid. | Marines Acid. Fixer Air, Acid or Borax, | Acid or Amzts. keg: 

Barvtes Vegetable alkali? [Vegetable alkali? |Barytes Lime Barytcs Barytes 

Vegetable alkali Mineral alkali ? © [Mineral alkali ? Lime Barytes Lime Vegetable alkali 

Mineral alkali _ [Barytes? Barytes ? Vegetable alkali Magneſia Magneſia Mineral alkali 

Lime Lime Lime Mineral alkali Vegetable alkali [Vegetable alkali Volatile alkali 

Magneſia Magneſia Magnetia Magneſia Mineral alkali Mineral alkali Lime 

Volatile alkali Volanle alkali Volatile alk ul Volatile alkali Vol-iile alkall Volatile alkali Magneſia 

Clay Clay Clay © Clay Clay Clay Cay 

Metallic calces Metallic caiccs Metallic calces Metallic calces Metallic calces Metallic calces Metallic calces 

Water Water Water Water Water Water Water 

Ardent Spirit Ardent ſpirit Ardent Spirit Ardent Spirit Ardent ſpirit Ardent ſpirit Ardent ſpirit 

Phlogiſton Phlogiſton Phlogiſton | Phlogiſton Phlogiſton Phlogiſton. 8 
N. B. 1 he ſulphu-“ N. B. Ihe tum-| N. B. The dephlo- N. B. The lame] The order in which the metallic cal es 

freous or volatile vi- ing nitrous acid fol- giſticated or aerated order is followed by precipitate each other in acids, is the re- 
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in the dry way with the arſenical acid. 
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Phlogiſton Phlogiiton Pnlogiſton PRUssiAN AciD 
Vegetable alkali Barytes Barytes WT me arytes Barytes 
* alkali eg alkali 6: nee alkali Venerable Aal [Barytes 1 aer 
arytes Mineral alkali ro alkali Mineral alkali | Magneſia IMagneſia Mineral alkali | 
2 FS) — ws 700% Volatile alkali Vegetable alkali [Vegetable alkali Lime | 
Menus 3 3 Metallic calces ime Mineral alkali ineral alkali Magneſia 
TER” 7 Barytes Metallic calces Metallic calces Metallic calces 
olatile alkan eee Magneſia - [Volatile alkali Volatile alkali Volatile alkali 
Clay Clay Clay lay Clay ; | Clay 1 2 
Won B. The ſame order both in the hu-| N. B. Ihe ſame 
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TABLE II. Simple EleQive Attractions. 
ALKALIS AND EARTHS. 


W 


IN THE HUMID WAY. 


Val, vitr. acid 
Fuming nitr. a. 


the humid and 


dry way = but 


Vol. vitr. acid 
Fuming nitr. a. 


Vol. vitr. acid 
Fuming nitr. a. 


Vol. vitr. acid 
N nĩtr. a. 


IVI. AL RALI. Min. Alkali. CLAv. Lime. Banxrr Es. Moers 
Vitriolic acid Vitriolic acid Acid of fag ar Vitriolic acid Acid of ſugar 
Nitrous acid | This alkali a- Nitrous acid |Vitriolic acid Acid of ſugar |Phoſphor. acid 
Marine acid Srees LN ns Marine acid |Acid of tartar Acid of amber |Vitriolic acid 

: vegeta 1 e . — N 2 
ITE [order of its ar. ad eb fut! [Acid of amber” [Acid of ſpar gerd of ber 

e par ſtractions, both in enical acid P hoſphoric acid |Phoſphor. acid Acid of fat 
Phoſphor. acid the humid and Sparry acid A. of ſ. of milk A. of ſ. of milk Acid of arſenic 
A. of ſugar fthe dry way. Acid of fat Nitrous acid [Nitrous acid A. of & of milk 
A. of tartar ; Acid of tartar Marine acid Marine acid [Acid of amber 
A. of arſenic A. of amber Acid of fat Acid of fat Nitrous acid 

A. of amber A. of ſ. of milk Acid of ſpar Acid of lemon Marine acid 
A. of lemon | Acid of lemon Acid of arſenic: Acid of tar:ar - Acid of tartar 
A. of ants Vor. ALKALI. [Phoſphoric acid Acid of ants Acid of arſenic Acid of lemon 
A. of milk . vn „ Acid of ants Acid of milk; Acid of ants Acid of ants 
A. of benzoin | This —2 a- Acid of milk Acid of lemons. Acid of milk Acid of milk 
Acetous acid Br a Fo _ Acid of banzoin|A. of benzoin A. of benzoin Acid of benzoin 
A. of ſ. of milk ws. 5 c n the} cetous acid Acetous acid Acetous acid Acetous acid 
Acid of borax [2 0. both in, Acid of borax Heid of borax Reid of borax Seid of borax 


Vol. vitr. acid 
Fuming nitr. a. 


Calx of lead 


Calx of lead 


Fixed air mere heat ex- Fixed air. , Fixed air | ixed air Fixed air 
Pruſſian acid pels it from the Pruſſian acid -|Pruffian acid Pruſſian acid © Pruſſian acid 
Water cids of phoſ-| Water Water ii es 
Fat oils ny | borax, | at oils: Fat Oils 
Sulphur 8 2825 Wot r Sulphur Sulphur 
Metallic calces — — — An 4 
| IN THE DRY WAY. | 
IPhoſphor. acid Phoſphor. acid |Phoſphor. acid PHoſphor. acid Phoſphor. acid | 
Acid of borax SiLEX= [A. of borax A. of borax A. of borax A. of borax 
Acid of arſenic A. of arſenic A. of arſenic IA. of arſenic » A. of arſenic 
Vitriolic acid [In the Humivſyitriolic acid [Vitriolic acid [Vitriolic acid |Vitriolic acid 
Nitrous acid | War. Nitrous acid A. of amber A. of amber A. of ſpar 
Marine acid A. of Marine acid Nitrous acid A. of fpar JA. of fat 
Acid of fat Vegetable alkali A. of ſpar Marine acid Nitrous acid A. of amber 
Acid of ſpar A. of fat [A. of fat Marine acid Nitrous acid 
Acid of amber IInthe Da yYWarIA. of amber A. of ſpar A. of fat Marine acid 
[Acid of ants , | A. of ants A. of ants TA. of ants A. of ants: 
Acid of milk Fixed alkali A. of mij A. of milk A. of milk A. of mis 
Acid of benzoinlEhoſphor. acid A. of benzoin [A. of benzoin [A. of benzoin A. of benzoin } 
: Acetous acid Cal of lead Acetous acid {Acetous acid [JAcetous acid [Acetous acid 
Barytes r EI Fixed alkali Fixed alkali Fixed alkali Fixed alkali 
i Sulphur ISulpput ulphuhr Julphur | 
Calx of lead Calx of lead 
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Simple Elective Attractions. 
COMBUSTIBLE SUBSTANCES AND WATER. 


IN THE HUMID WAY. 


bs WATER. | SULPHUR, | 3 E ARDENT SPIRIT. ETHER. | 
Vegetable alkali of lead Calx of gold Water [Ardent ſpirit 
* N Mineral alkali of tin C. of ſilver Ether Eſſential bils 
Volatile alkali . of filver of mercury Eſſential oils Expreſſed oils 
Ardent ſpirit C. of mercury of arſenic Volatile alkali I Water 
id volatile alk. of arſenic . of antimony [Fixed alkali Sulphur 
lauber's ſalt of antimony , of biſmuth Saline hepar 
Ether | . of iron . of copper Sulphur 
2 alkali « of tin 
Vo tile alkali of lead m rr rr —— 
Ha 8 1 | | | 
rag . ee ExrakssED Or. | EssENTIAL OIL. 
| M | C. of manganeſe 
[Vitriolic acid = of iron 2 Ether Ether 
itnolated tartar Fat Oils Eſſential oils Ardent fpirit 
lum Eſſential Oils Ardent bie Fixed alkalis Fat oils 
rtial vitriol Ether Vol. alkali Fixed alkalis 
rroſive ſublimate Ardent ſpirit Sulphur JSulphur 3 
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TABLE IV. Simple Elective Attractions. 
PHLOGISTON AND METALS. 


IN THE HUMID WAY. 


C. or SiLvER., 


C. or PLaTixa. 


C. or Mtrcury 


— 


C. or Leap. 


Pnrocisrox. Crx or Gorp. 
Nitrous acid Ether 
Vitriolic acid Marine acid 
Dephl. marine a . Aqua regia 
Arſenical acid Nitrous acid 
Phoſphor. acid Vitriolic acid 
| Arſenical acid 
C. platina Sparry acid 
83 Acid of tartar 
Pier Phoſphor. acid 
C. mercury Acid of fat 
C. arſenic Pruſſian acid 
C. antimony | | 
C. biſmuth 
C. copper 
C. tin 

lead 

„ nickel 
C. cobalt Fixed alkali 
. manganeſe | Vol. alkali 
C. iron _ 

C. zinc 
| 
Water 


Marine acid Ether 
Acid of fat Marine acid 
Acid of ſugar Aqua regia 
Vitriolic acid Nitrous acid 
A. of L. of milk Vitriolie acid 
Phoſphor. acid |Arfenical acid 
Nitrous acid Sparry acid 
Arſenical acid |/\cid of tartar 
Sparry acid Phoſphor. acid 
Acid of tartar Acid of fat 
Acid of lemon Acid of fugar 
Acid of ants JAcid of lemons 
[Acid of milk {Acid of ants 
| TAcetous acid [Acid of milk 
Acid of amber Acetous acid 
Pruffian acid Acid of amber 
Fixed air 
Val. alkali 


gifton 


IN THE DRY WAY. 


Acid of fat Vitriolic acid 
Marine acid Acid of fat 
Acid of ſugar K. of ſ. of milk 
Acid of amber A. of ſugar 
Arſenical acid [Arſenical acid 
|Phoſphoric acid [Acid of tartar 
Vitriolic acid [Phoſphor. acid 
A. of ſ. of milk [Marine acid 
Acid of tartar |Nitrous acid 
Acid of lemon |[Sparry acid 
Nitrous acid Acid of lemons 
Spar ry acid Acid of ants 
Acetous acid JAcid of milk 
Acid of borax |Acetous acid 
Fruffian acic [Acid of borax 
Fixed air Pruſſian acid 
Fixed air 
Fixed alkali 
N. B. In the antiphlogiſtic 


theory, the column intitled Phlo- 
* taken in a reverſed 


order, expreſs the elective 
attractions of Vital Air. 


| 


2 


GoLD. SILVER» | PlATIxA. | Mercury. | LEAB. 
Mercury Lead Arſenic Gold Gold 
opper Copper Gold Silver Silver 
ilver ercury Copper Platina -- Copper 
Lead i{muth 'Tin Lead Mercury _ 
Biſmuth in Biſmuth Tin Biſmuth 
Tin Gold Zine Zinc Tin | 
Antimony Antimony Antimony Biſmuth Antimony 
[Iron | Iron Nickel Copper Platina | 
Platina Manganeſe Cobalt Antimony Arſenic 
Zinc Zinc Manganeſe Arſenic Zinc | 
Nickel Arſenic Iron ron Nickel 
Arſenic Nickel Lead Iron 
2 c Platina Silver 
anganeſe 
Sa, tov. of ſulph. S. I. of ſulph. ** Abe 8. 1. of ſulph. |S. I. of ſulphur 
Julphur | Sulphur Sulphur 


Ar r 


0 
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TABLE V. Simple Elective Attractions. 
METALLIC SUBSTANCES. 


IN THE HUMID WAY. 
Carx or c Carx or Bis-] Caxx or Carx or 
Cor Ex. ALX OF Ixox. CALx or Tix. Murk. NickEL. ARSENIC. 
Acid of ſugar Acid of ſugar Acid of fat Acid of ſugar Acid of ſugar |Marine acid 
Acid of tartar Acid of tartar Acid of tartar Acid of arſenic |<cid of ſorrel Acid of Tugar 
Marine acid Vitriolic acid |Marine acid Acid of tartar ng" acid |Vitriolic acid 
Vitriolic acid A. of f. of milk Vitriolic acid |Phoſphor. acid |Vitriolc acid |Njtrous acid 
= of I. of milk Marine acid Acid of ſugar Vitriolie acid mow of e Acid of fat 
Nitrous acid Nitrous acid Arſenical acid Acid of fat 407 ener Acid of tartar | 
Acid of fat [Acid of fat  |Phoſphor. acid |Marine acid |A£i9 9 fat .  |Phoſphor. acid | 
Arſenical acid Phoſphor. acid [Nitrous acid |Nitrous acid Fl UP wer Acid of forrel | 
hoſphor. acid Arſenical acid Acid of amber Fluor acid 3 4 F milk Fluor acid 
Acid of amber Sparry acid Sparry acid A; 0 75 | bs * A. of ſ. of milk 
Sparry acid Acid of amber A. of ſ. of milk . J f be: Acid of amber 
Acid of lemon Acid of lemons Acid of lemons * J he c mon Acid of lemon 
Acid of ants Acid of ants Acid of ants Ac: 0 1 Rk [Acid of ants þ} 
Acid of milk Acid of milk Acid of milk qd of mis [Acid of milk | 
Acetous acid Acetous acid Acetous acid ew : pen Arſenical acid 
Acid of borax Acid of borax [Acid of borax Arlenica) acid Acetous acid 
Pruſſian acid Pruſſian acid {Pruſſian acid Poon bor og : 
Fixed air : Fixed aur erial acid Pruſſian acid 
238 Fired alkali Volatile alkali |Volatile alkali 
Vol. alkali Vol. alkali Ing: 
We oft Unctuous oils 
IN THE DRY WAY. | 
| | Water : 
Cory. Iron. Tin, Bis Murk. N1cxEL: ArsExic, 
Nickel inc Lead Iron Nickel 
Silver balt Mercury Silver Cobalt Cobalt \ 
Arſenic anganeſe opper Gold {Arſenic Copper | 
Tron enic ntimony Mercury Copper Iron N 
ante pper Gold Antimony (Gold - Silver 
Zinc Gold Silver Tin Tin Tin 
Antimony Silver Lead Cop Antimony Lead 
Platina in Iron latina Platina Gold 
Tin Antimony Manganeſe Nickel Biſmuth Platina 
Lead Platina Nickel fron [Lead - Wine 
Nickel Biſmuth Arſenic Zinc | Silver Antimony 
Biſmuth Lead Platina Zinc | 
Cobalt ercury {Biſmuth | 1 
Sal. liv, of ſulph. S. 1. of ſulphus $1. of ſulphur [8. L. of fulptur . I. of fat f ſulph 
Sal. liv. 8. 1. o ur S. I. of ſulphur S. I. of ſulphur S. I. of ſulphur S. I. o ur 
ulphur Sulphur ulphur [Sulphur 1 a bare 


_ 
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TABLE VI. Simple Elective Attractions. 


A T ET 


= 


| 5 Carx or AnT1- Carr OF Mandl CALx or Wor- 
Ca or CoBALT.| CaLx or Zixc. u as; DI EN 
Acid of ſugar Acid of ſugar Acid of fat Acid of ſugar Lime SEED 
Acid of ſorrel Vitriolic acid Marine acid Acid of ſorrel Vegetable alkali 
Marine acid Marine acid Acid of ſugar Acid of lemon Volatile alkali 
Vitriolic acid Acid of T. of milk Vitriolie acid Phoſphorie acid 
Acid of tartar Nitrous acid Nitrous acid Acid of tartar 
Nitrous acid Acid of fat Acid of tartar Fluor acid - _ 
Acid of fat Acid of ſorrel Acid of ſorrel arine acid In the Dar War. 
Phoſphoric acid Acid of tartar Acid of ſ. of milk Vitriolic acid ixed alkali 
Fluor acid Phoſphoric acid {Phoſphoric acid |Nitrous acid Lime 
Acid of ſ. of milk Acid of lemon Acid of lemon Acid of ſ. of milk Calx of iron 5 
Acid of amber Acid of amber Acid of amber Acid of amber Calx of manganeſe | 
Acid of lemon Fluor acid Fluor acid Acid of fat ; 
Acid of ants Arſenical acid Arſenical acid Arſenical acid . 5 
Acid of milk Acid of ants Acid of ants Acid of ants This column 18 
Acetous acid Acid of milk Acid of milk Acid of milk e 5 
Arſenical acid Acetous acid Acetous acid Acetous acid er ere e e whe 
Acid of born Tric of bora Heid f Brrfnx Luyart's Anahyfis. 
Pruſſian acid PPruſſian acid Pruſſian acid ruſſian acid 
Acrial acid AKAerial acid Aerial acid Aerial acid 
Volatile alkali Volatile alkali 
| | | IN THE DRY WAY. | 1 
| Conair, Zune AnTimony. | MaxcaxksE. WoLFRAM. 
Iron Copper ron Copper Iron 
Nickel Antimony Copper tron Silver 
Arſenic _ MP: « Tin Gold Tin 
opper Mercury Lead Silver Lead 
Gold Silver Nickel Tin Antimony 
Plat ina Gold Silver Biſmuth 
Tin Cobalt Biſmuth Manganeſe 
Antimony Arſenic Zinc | iGold 
Zinc Platina Gold Platina 
Biſmuth Platina 
Lead Mercury ' 
Nickle Arſenic 
Iron Cobalt 
Saline liv, of ſulph. Sal. liv. of ſulphur Sal. liv. of ſulphur N 
Sulphur Sulphur ER Þ 


2 2 
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In the expreſſion of compound affinities, it is clear, from what has already been 
ſaid in this article, that theſe ſketches muſt either be made from actual experiment 
in every inſtance, or by deduction from the numerical expreſſions of the forces 
of attraction. We have explained ſome of the difficulties which oppoſe the de- 
duction of theſe numbers: but as a conjectural ſet of numbers, inferred from 
ſuch facts as we pofleſs, may be uſeful in many inſtances to point out the proba- 
bility of decompoſitions previous to trial, I have here inſerted Mr. Morveau's 


table of the numerical expreſſion of affinity between the alkalis and ſoluble earths 
and the five principal acids. a 


n £ VIL 
Numerical Expreſſion of Affinities by M. MoxvEav. 


ViIrRIOLIc | Nirxous | MazixE ActTovus | AERIAL Tp 
Aci. Acid. Acip. Act. or FixtD Air. 
ROLES earth 65 G2 ” 36 | 29 335 "IE 
Vegetable akali i 62 1 32 26 9 | 
— | g — | 
Mineral alkali 58 50 | 28 | 25 8 3 
ll ww fy 44 20 * bs | 5 
vote alkali 46 38 | 14 20 4 
Magueſia 50 40 1 * 17 6 
85 | 
Argil. earth | 40 36 10 | 15 2 


AF = F253 1] EFT 

The method of exemplifying or exhibiting ſimple or compound affinities by 
ſymbols, according to Bergmann, conſiſts in placing thoſe ſubſtances which are 
applied to each other upon the fame horizontal line of direction; the compo- 

nent parts of the ſubſtances being placed at the two extremities of a vertical 

bracket ; and the new products, if any, are placed one above the other, at the mid- 
dle part of an horizontal bracket, connecting their component principles. This 
will be rendered clearer by an example. | | 

I. Suppoſe magneſia to be preſented to a ſolution of vitriolated tartar, it will 


be found that no decompoſition takes place. Theſe facts are expreſſed as fol- 
lows: - 


V etable 
Vitriolated 
__ tartar 
Vitriolic 
acid Magneſia 


In the above ſcheme, the vitriolated tartar is placed oppoſite the point of a ver- 
_ tical bracket, and its two component parts, vegetable alkali and vitriolic acid, are 
placed within the extremities of the ſame bracket. Horizontally oppoſite the vi- 
triolic acid is placed magneſia, to denote that it is preſented. to that acid. And as 
thefe two ſubſtances are not connected by a bracket, it is to be underſtood from 
the ſcheme that they do not unite, and conſequently that the vitriolated tartar re- 
mains undecompoſed. . | | | 
II. On the contrary, if to a ſolution of Epſom ſalt the vegetable alkali be ad- 
ded, a decompoſition will enſue, which is expreſſed as follows: | 


—"=— * 
2 


— — 
Vitriolated tartar 


The arrangements in. this ſcheme depend on the ſame principles as thoſe of the 
foregoing : but the bracket underneath the vitriolic acid, and vegetable alkali, 
denotes that theſe two ſubſtances unite, and form vitriolated tartar, which is ac- 
cordingly placed beneath the middle of the bracket. The point of the bracket 
being turned up, is made to denote that the compound remains ſuſpended, or in 
ſolution. The magneſia is of courſe diſengaged ; and half a bracket, with the point 
downwards, is placed over it, to denote-that it falls to. the bottom, or is preci- 
pitated. c 
III The 
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rr 
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UI. The above inſtances exhibit ſimple elective attractions; but this method is | 


more particularly applicable to the compound attractions; for example, ſuppoſe a 


ſolution of the ſalt of Sylvius be added to ſelenite, no decompoſition will take 
place. This is expreſſed as under: pe | 


V le Vitriolic 
A acid | 


Sylvius 7 . Selenite 
Marine : 
Lime 


E Acid 


The want of horizontal brackets in this ſcheme denotes that the principles pre- 
ſented to each other do not unite, and conſequently that no decompoſition 
enſues. 


IV. On the contrary, if vitriolated tartar be preſented to the marine ſalt of 
lime, a mutual decompoſition will enſue ; thus, 


Salt of Sylvius 
Vegetable Marine 
| - alkabh acid | | 
Vitriolated Marine ſalt 
tartar 22 f of lime 
vag | | 
acid Lime _ 
| ite | 


In this ſcheme, we ſee that the principles preſented to each other do unite, as is 
ſhewn by the horizontal brackets, and form the new compounds, ſalt of Sylvius 
and ſelenite ; the former of which remains in folution, as 1s ſhewn by its bracket 
being turned upwards ; while the latter, being nearly inſoluble, falls down, and is 
accordingly denoted by a bracket whoſe point is turned downwards. 

V. By attentively obſerving this laſt ſcheme, it may be ſeen that the attractions 
exerted between the ſimple ſubſtances which are placed over each other, are the 
quieſcent affinities, and tend to preſerve the original combinations ; whereas the 
attractions between the ſimple ſubſtances, which ſtand oppoſite to each other, are 
the divellent affinities, and tend to produce new combinations. If we were in poſ- 
ſeſſion of complete tables of the numerical expreſſion of ſimple attraction, it is evi- 
dent that we might foretel every reſult which might be produced by the appli-- 
cation of compound ſubſtances to each other; and we ſhall ſee the utility of Mr. 
Morveau's Table, by applying the numbers to the preceding ſcheme. 


| d 
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Salt of Sylvius | 
| Ve etable n Mane 
3 | 


tartar | 62 + 20282 4 
1 Vitriolic 54 


acid 86 Lime 


— , WEI PEAS 


Sclenite 


: 


The attraction between the vegetable alkali and vitriolic acid is exprefled by 
the number 62 ; and the attraction between the marine acid and lime is exprefled 
by the number 20. Theſe are the quieſcent affinities, and their ſum 82 ex- 
preſſes the tendency to preſerve the original forms of vitriolated tartar and marine 
{alt of lime. On the other hand, the attraction between the vegetable alkali and 
marine acid is expreſſed by 32, and the attraction between vitriolic acid and lime 
by 54. The ſum of 32 and 54 amounts to 86, and expreſſes the divellent affini- 
ties which tend to produce new combinations. And as this laſt ſum exceeds the 
ſum of the quieſcent affinities, it follows that the double decompoſition will take 

ace. 55 

VI. In theſe examples we have deſignedly taken them the reverſe of each other; 
but every inſtance, ſingly exhibited, does in fact point out both the affirmati ve 
and the negative propoſitions. Thus, from the fact firſt exhibited, that magneſia does 
not decompoſe the combination of vegetable alkali and vitriolic acid, it likewiſe fol- 
lows that the vegetable alkali does decompoſe the combination of vitriolic acid and 
magneſia. And accordingly, in the two laſt ſchemes of double affinity, it is clearly 
aſcertained, from the mutual decompoſition of vitriolated tartar and marine ſalt 
of lime, that the ſalt of Sylvius and ſelenite will not decompoſe each other. 

The ſame horizontal bracket, which in the humid way was uſed to denote ſolu- 
tion, is uſed to denote ſublimation in experiments by the dry way. 8 

The following ſchemes from Bergmann will require no explanation, after the 
inſtances we have exhibited. 
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Schemes of Elective Attractions in the Humid Way. 


* 


I. (Vegetabl 
* | [Hs 


tartar 62 
Vitriolic Ponder. 
1 acid 65 earth 
— room | 
Vitriolated 
_ barytes 
7 
| 2 6 AY Mineral 
Comm, 
Frag © 23 
| Marine Vegetable 
 Cacid 32 alkali 
— 
Sylvius 
FV. Lime 
Marine 
ſalt of 5 20 


| Marine volatile 
(acid 14 alkali 


VII. 


ik, 


Vegetable 
alkali 
Vitriol. 
tartar 1 © 
Vitnolic 
Cc acid 54 Lime 
IV. 2" 
Marine 
falt of | me” 
lime 
| Marine Mineral 
L acid 28 alkali - 
EF 1 
Common : 
ſalt 
Vitriolat ed 
2 tartar : 
VI. | Vitriolic 62 Vegetable 
acid L 
1 4 50 
| (Magneſia 
5 a * * 


5 ©  Selenite | 
VIII. fVitriolie 54 Lime 
acid 


Martial 


vitriol, 


IX, Vitr j 


EZ 1 1 7 7 


Schemes of Elective Attractions in the Humid Way. 


11 
Vitriolated tartar 
with exceſs of acid 
 » -Vitriolic. ds hs 
acid 
Vitriol. 
0 tartar 
vegetable Nitroue 
alkali gF acid 
— — N 
a Nitre 
. ĩð⁊ꝝ 
acid 
Salt of 
Sylvius } , 
20 
Veget. Acid of 
(Alkali C tartar 
Quadratgnien 
5 nitre 1 
XIII. Lineral 50 Nitrous þ. 
alkali acid 
Borax 
Acid of 
borax 


Vitriolated tartar 
with exceſs of acid 


þ © 4 ttriolic | 


acid 


Vegetable Acid of 
2 


n, 
XII. Marine 
acid 
Comm 28 
Mineral Acid of 
alkali tartar 


: —— 
XIV. Vitriolic 


al 54 


Schemes 
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Schemes of Elective Attractions in the Humid Way, 


XV. { Vitriolic 


acid 
Epſom 
falt 1 
e e 
agneſia par 
—— —̃—— — (—-— | 
Marine 
acid 
. 
XVII. Phlogiſton Dephlogiſt. 
a. marine acid 
White ; 
arſenic 
Acid of 
bers 
1 
Foliated 
tartar . \ 
—ſ — 
XIX. 7 Veget. 26 Acetous 
| ali acid 
' Liverof 
ſulphur 
Sulphur 
— —-—- 


4 — 
XVI. Nitrous 


acid : 
Nitrous 
falt of 44 
lime | 
| Vitriolic 
; Lime 54 acid 
— — 
Sclenite 
XVIII, Marine 
b. acid 
| Vital 7 
White Aerated 
arſenic x Vital { marine. 
air acid 
| rſenic _ i 
. err 
arſenic 
Selenite 
XX. Lime 54 Vitriolic | 
[ PE! el acid 
Calcar. 
hepar 
(Sulphur 
Nagin 


Schemes 


1 1 1 
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Schemes of Elective Attractions in the Humid Way. 


Syn 32 + 54886 > Selenite 
here 20 . 
acid 52 Lime ; 
Quadrangular 
nitre 
. Mineral Nitrous) ; 
| | alkali acid 
| b Nitrous 
Common falt of 
Salt 1 ſilver 
Marine 
: ; acid Silver ; 
1 
Tornea 


Salt of 
Siri 
XXI. (Veget 32 Marine 
5 acid g 
Vitriolat. | „Marine 
tartar 62 + 20=82 . of 2 | 
acid 86 Lime 
Selenite 
XIII. cr Veget. 62 Vitriol, 
alkali acid | 


 Aaz 


Nitre 
SO mon 
XXII. pe ore 58 . 

2 : Nitrous 
Vitriolat.] 62 lalt of 
tartar lead 
Vitriol. Calx of 
W acid lead 
Vitriokic ſal 
of lead 
Nitrous 
ammoniac 

XXIV. -Volatile 30 Nitrous) ; 
alkali | An | 
3 : Nitrous 
. | | Ge of 
mercury 
Vitriolic Calx of 
en 
Vitriolic ſalt 
of mercury 
| Nitre 
XXVI, Veget. Acid of 
alkali nitre 
| | Nitrous 
N of qt | ſalt of 
ar . | mercury 
Acid of Calx of | 3 
tartar mercu. 
1 3 1 


en tale 
of mercury +, 
| Schemes 


Wo 
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Schemes of Elective Attractions in the Humid Way, 


Quadrangular 
nitre 
XXVII. (Mineral Nitrous) 
alkali acid 
Borax | | 
| | 
Acid of Calx of 
_ borax mercu. 
＋—— 
Vitriolic 
of lead 
8 — 13 
XXIX. Vitriolic Lead 
| | acid 
Vitnolic 
ſalt of fily. \ . 
| Mariae 
(Silver acid 
"RY Cha hood 
Luna : 
cornea 
Salt of 
Sylvius 
acid alkal; ] 
Common [25 
ſalt 
Mineral Fixed 
alkali air 
Mild mineral 
alkali 


— 


Nitrous 
falt of 
mercury 


Acetous 


ſalt of 


ſilver 


ſalt of 
copper 


Mild ves 


F getable 
alkali 


Acetous ſalt 
of magneſia g 
XXVIII. Magneſia Acetou 
acid 
Marine 
ſalt ofß 
magneſia | 
Marine 
. acid Silver _ 
. _ 1 
Luna 
cornea 
Nitrous ſalt 
of copper 
. N "8. 
acid a 
Nitrous | 
ſalt of + 
filver 
: Marine 
Silver acid 
} 8 — TEES | 
; Luna 
cornea 
Salt of 
Sylvius : 
XXXII. Marine Ve ct. 
1 acid aka 
Corroſive ; 
ſublimate } 
(ee, Fixed ; 
Unercury hs 00; 
Aerated 
mercury 


Schemes 


* 
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Quadra ngular | 
nitre ; 
XXXIIL. (fem Miner 
| acid alkali | 
Nitrous Þ| Mild 
falt of . : d mineral 
lead | 5 alkali | 
Calx of Fixed | 
L lead air 41 
8 hg LY 
Aerated 
lead 
Sal 
pf ammoniac : 

XXV. (Marine Volatzl. 

! acid | alkali | 
Marine | Mild 
ſalt of 0 volatile 
lime alkali 

: - Fixed | 
4 . 
4 
Nitrous ſalt 
of copper 
XXXVII: Nitrous Calx of 
a. acid e 

Nitrous | | 

dit of ſilver } Copper 
E= of ä - 
Si] ver ae ö 
T Silver | 
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Schemes of Ele&ive Attractions in the Humid Way. 


ATT 


8 | 8 
XXXIV. (Magneſia Fixed 
air 
| Mild 
{ . 
5 4 Nu | 
Vitae - Mineral 
acid alkali 
"> Older... 
ſalt 
XXXVI. Alcohol = Volatile) 

1 alkali |. 
Tincture | Mid 
of veget. volatile 

$ - | alkali. 

IV le Fixed | 

I — air } 

— 822 
Mild vegetable 
: Nitrous ſalt 
of copper 
XXVXVII. Nitrous 8 
| b. aeid a 
* Nitrous | Vital 288 
ſalt of F air 
filver 
. CStlver 


Soong] 
| Scheme 


KA T T 
Martial 
; vitriol 
XXXVIII. rVitriolic © Calx of 
a. acid iron 
Vimriolic | | 
ſalt of 4 
copper | 
Calx of 
copper Phlogiſton- 
Copper 
Vw 3 1 
XXXIX. Sulphur Lead p 
Liver of 
Sulphur 1 
1 
Fixed Acetous 
N * acid 
Foliated 1 
ſalt 
t. Aitriolic 2 
acid 
Vitriolat. | 
410 


„ 
Schemes of Electi ve Attractions in the Humid Way. 


= 


R 1 * 


Martial 
vitriol 
xXXVIII. Vitriolic EF 
b. acid 
| Iron 
Vitriolic : 
ſalt of Vital air 
copper 
n 
— — 
5 — Nitre 
x. A 
alkali acid 
Solution 
of wolfram TR Ke: 2 i 
——_— | Nitrous 
| acid 
Calx of Sh 
q (wolfram 3 0 
Compound falt, called 
Acid of Tungſten 


by Scheele 


Schemes of Elective Attractions in the Dry Way. 


Common 


Mineral Nitrous 
alkali Leid 
f 5 | 


© Quadranguiar | 


nitre 


Schanies 


ammoniac \ 
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Schemes of Elective Attractions in the Dry Way. 


Marine 
acid 
Mineral Keid of 
Calkali arſenic 
Dephlo. 
marine 
eu 
Phlogiſ- Calx of 
ton manganeſe 
-Volatile 
alkali 
U 
acid Lime 
9 — — 
Marine ſalt 
of lime 


4. Marine 
acid 
Sal | | 
ammoniac 


Volatile Vitriolie 
| alkali acid 


* * 


Vitriolic 
0 CY 


Cinnabar 4 


Sa 


* 


A 


Regulus of 
| arſenic 
0 8,2. CArſenical Phlogiſton 
| acid 2 
Arſenica- 
ted fixed 
alkali 
Fixed 
rm 
9. a. fo Volatile 
* | alkali 4 
Phoſphor. 
vol al 
Acid of 
_Phoſph. Phlogiſton 
" Phoſphorus = 
— 
10. Marine Volatile 
Marine ſ. ; 
- of lime 


* 
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Schemes of Elective Attractions in the Dry Way. 


* 


be 


Aeriform 
fluid 
8. b {Vital air Combuſtib 
; matter 
Arſenica- 
ted fixed } Arſenic 
alkali (metallic) 
Fixed | 
alkali > 


— — 


9. b. 6 | 


alkali 
Phoſj hor. — — 
volati 1 Vital Combuſtible 
alkali air matter 
Phoſphorus 
11. Foy 
Fluor ſpar 
Acid of Vegetable 
q fluor alkali 


Schemes 
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Schemes of Elective Attractions in the Dry Way. 


| — 
12. Silver Sulphur 
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I have inſerted the whole of Bergmann's ſchemes, excepting thoſe numbered 
25, 55, and 56; the former of which includes the acid of ſotrel, at preſent known 
to be a compound; and the two laſt relate to experiments with the nitrous acid, 
which may be conſidered as doubtful, becauſe a large part of the product aſſumes 
the permanently elaſtic ſtate, and has not been examined. My chief inducement 
for inſerting all the others is, that the whole together form ſo conſiderable a body 
of chemical knowledge, expreſſed with ſo much perſpicuity by virtue of this 
happy arrangement, that their value and effect cannot but greatly tend to promote 
the reſearches of experienced chemiſts, as well as the advancement of the learner, 
I ſpeak on this occaſion as if the ſketches were now firſt publiſhed ; and this, with 
reſpeRt to the greater number of chemical readers, is really the cafe : for Berg- 
mann publiſhed them in characters; a method which is indeed attended with pe- 
culiar advantages both in the enunciation and practice of chemiſtry; but which 
never having been in general uſe, is very far from being familiar even to the 
learned. The tables have not, that I know of, been before printed in words at length. I 
have alſo inſerted the numbers of Mr. Morveau, which anſwer as far as they can 
be applied ; and the contemplation of thoſe ſchemes which contain only partial 
numbers, will ſhew what experiments require to be made to extend them farther. 
Thus, in ſcheme 7, it is ſeen that the adheſion of marine acid to the calx of mer- 
cury, in the humid way, will require a leſs numerical expreſſion than 32; and in 
ſcheme 8, that the attraction of vitriolic acid to calx of iron is leſs than 54; and the 
numerical expreſſions of theſe indeterminate quantities muſt be taken ſo as to- 
agree with all the experiments known, as we have no other method of aſcertaining ' 
them. The ſchemes numbered 18 and 37 in the humid way, and alſo the num- 
bers 5, 8, 9, 17 and 19 in the dry way, ſhew how admirably this method is appli- 
cable to the new, as well as the old theory; and number 40, in the humid way, 
ſhews the precipitation of a triple compound. The intelligent chemiſt will find 
no difficulty in extending them to more particular caſes, by attending to the rules 
of arrangement already deſcribed and exemplified, | 

AUGITES. See Aqua Marina. 

 AURUM- FULMINANS. See Gorp. : 

AURUM MUSIVUM, or Mosaicum. A combination of tin and ſulphur, 
which is thus made : Melt twelve ounces of tin, and add to 1t three ounces of 
mercury; triturate this amalgam- with ſeven ounces of ſulphur, and three of ſal 
ammoniac. Put the powder into a mattraſs, bedded rather deep in ſand, and keep 
it for ſeveral hours in a gentle heat ; which is afterwards to be raiſed, and conti- 
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nued for ſeveral hours longer. If the heat has been moderate, and not continued 
too long, the golden-coloured ſcaly porous mals, called Aurum Muſivum, will be 
found at the bottom of the veſſel; but if it has been too ſtrong, the aurum muſi- 
vum fuſes to a black maſs of a ſtriated texture. This proceſs is thus explained: 
As the heat increaſes, the tin, by ſtronger affinity, ſeizes, and combines with, the 
marine acid of the ſal ammoniac; while the alkali of that ſalt, combining with a 
portion of the ſulphur, flies off in the form of a hepar. The combination of tin 
and marine acid ſublimes, and is found adhering to the ſides of the mattraſs. The 
mercury, which ſerved to divide the tin, combines with part of the ſulphur, and 
forms cinnabar, which alſo ſublimes; and the remaining ſulphur, with the re- 
maining tin, forms the aurum muſivum which occupies the lower part of the veſ- 
ſel. It muſt be admitted, however, that this explanation does not indicate the rea- 
ſons why ſuch an indirect and complicated proceſs ſhould be required to form a 
ſimple combination of tin and ſulphur. 

It does not appear that the proportions of the materials require to be ſtrictly at- 
tended to. The proceſs of the marquis De Bullion, as deſcribed by Chaptal in his 
Elements of Chemiſtry, conſiſts in amalgamating eight ounces of tin with eight 
ounces of mercury, and mixing this with ſix ounces of ſulphur, and four of ſal am- 
moniac. This mixture is to be expoſed for three hours on a ſand heat ſufficient to 
render the bottom of the mattraſs obfcurely red-hot. But Chaptal himfelf found 
that if the mattraſs containing the mixture were expoſed to a naked fire, and vio- 
lently heated, the mixture took fire, and a ſublimate was formed in the neck of the 
mattraſs, conſiſting of the moſt beautiful aurum muſi vum in large hexagonal plates. 
The marquis De Bullion obtained a good aurum muſivum by diffolving eight 
ounces of tin in the muriatic acid, precipitating it by mild mineral alkali, and 
mixing the precipitate with four ounces of ſulphur. He uſed this mixture in- 

ead of the foregoing, but found the aurum muſivum unfit to increaſe the effects 
of the electric machine, as the former aurum muſivum did, which he found to 
contain fix parts out of ſeven of mercury, and to which, accordingly, he attributes 
the effect of electrical excitation. PET 

Aurum muſivum has no taſte, though fome ſpecimens exhibit an hepatic ſmell. 
It is not ſoluble in water, acids, or alkaline ſolutions. But in the dry way it forms 
a yellow hepar, foluble in water. It deflagrates with nitre. Bergmann men- 
tions a native aurum muſi vum from Siberia, containing tin, ſulphur, and a ſmall 
proportion of copper. 8 | 5 

Aurum muſi vum is uſed as a pigment for giving a golden colour to ſmall ſta- 
tues, or plaſter figures. It is likewiſe ſaid to be mixed with melted glaſs to imi- 
tate lapis lazuli. | | | 

* AVIDITY. This term is in common ufe among chemiſts, who apply it to 
denote that kind of tendency to combination which exerts its effetts in a ſhore 
time. It does not therefore denote the power of attraction, or that by which com- 
binations are moſt ſtrongly maintained; but that modification of the attractive 
powers which conduces moſt to their ſpeedy exertion. Thus, metallic bodies not 
being ſoluble in acids but at a certain determinate degree of calcination, and the 
nitrous acid being more eaſily decompofed or phlogiſticated than the marine, it is 
found that the nitrous acid diffolves moſt metallic ſubſtances with confiderable ra- 
pidity, though the marine does not; but, on the other hand, the attraction of the 
mal ine acid to many of the metallic calces is ſuch, that it takes them from the ni- 
trous. The nitrous acid therefore is ſaid to diſſolve the metals with more avidity 


than 
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than the marine acid, notwithſtanding the attraction of this laſt appears to be 


ſtronger. * | = 

AZURE. This term, which was formerly applied to the fine blue extracted 
from lapis lazuli, and at preſent known by the name of Ultramarine, is now more 
generally applied to denote the blue glaſs made by the combination of calx of 


cobalt with glaſs. When this is in maſſes, or a coarſe powder, it is called Smalt. 
See CoBALT, ULTRAMARINE. | : 
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ALANCE. The beginning and end of every exact chemical proceſs con- 
| fiſts in weighing. With imperfect inſtruments this operation will be tedious 
and inaccurate ; but with a good balance, the reſults will be ſatisfactory; and much 
time, which is ſo precious in experimental reſearches, will be ſaved. 
The balance isa lever whoſe axis of motion is formed with an edge like that of 
a knife ; and the two diſhes at its extremities are hung upon edges of the ſame. 
kind. Theſe edges are firſt made ſharp, and then rounded with a fine hone, or a 
piece of buff leather. The excellence of the inſtrument depends, in a great mea- 
ſure, on the regular form of this rounded part. When the lever is conſidered as a 
mere line, the two outer edges are called Points of Suſpenſion, and the inner the 
Fulcrum. The points of ſuſpenſion are ſuppoſed to be at equal diftances from 
the fulcrum, and to be preſſed with equal weights when loaded. 

1. If the fulcrum be placed in the center — of the beam, and the three 
edges lie all in the ſame right line, the balance will have no tendency to one poſition 
more than another, but will reſt in any poſition it may be placed in, whether the 
ſcales be on or off, empty or loaded. | 

2. If the center of gravity of the beam, when level, be immediately above the 
fulcrum, it will overſet by the ſmalleſt action; that is, the end which is loweſt will 
deſcend ; and it will do this with more ſwiftneſs, the higher the center of gravity, 
and the leſs the points of ſuſpenſion are loaded. | 

3. But if the center of gravity of the beam be immediately below the fulcrum, 
the beam will not reſt in any poſition but when level; and, if diſturbed from that 
poſition, and then left at liberty, it will vibrate, and at laſt come to reſt on the 
level. Its vibrations will be quicker, and its horizontal tendency ſtronger, the 
lower the center of gravity, and the leſs the weight upon the points of ſuſpenſion. 

4. If the fulcrum be below the line joining the points of ſuſpenſion, and theſe 
be loaded, the beam will overſet, unleſs prevented by the weight of the beam tend- 
ing to produce an horizontal poſition, as in & 3. In this laſt caſe, ſmall weights 
will equilibrate, as in 3 ; 4 certain exact weight will reſt in any poſition of the 
beam, as in & 1; and all greater weights will cauſe the beam to overſet, as ; + oa 
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Many ſcales are often made this way, and will overſet with any conſiderable 
load. | 


5. If the fulcrum be above the line joining; the points of ſuſpenſion, the beam 


will come to the horizontal poſition, unleſs prevented by its own weight, as in 8 2. 
If the center of gravity of the beam be nearly in the fulcrum, all the vibrations of 
the loaded beam will be made in times nearly equal, unleſs the weights be very 
ſmall, when they will be flower. The vibrations of balances are quicker, and the 
horizontal tendency ſtronger, the higher the fulcrum. | 

6. If the arms of a balance be unequal, the weights in equipoiſe will be unc- 


qual in the ſame proportion. It is a ſevere check upon a workman to keep the 


arms equal, while he is making the other adjuſtments in a ſtrong and inflexible 
beam. 

7. The equality of the arms of a balance is of uſe, in ſcientific purſuits, chiefly 
in making of weights by biſection. A balance with unequal arms will weigh as ac- 


ard weight itſelf be firſt counterpoiſed, then taken out of the ſcale, and the thing 
to be weighed be put into the ſcale, and adjuſted againſt the counterpoiſe ; or 


when proportional quantities only are conſidered, as in chemical and in other phi- 


loſophical experiments, the bodies and products under examination may be 
weighed againſt the weights, taking care always to put the weights into the ſame 
fcale. For then, though the bodies may nor be really equal to the weights, yet 
their abe de amongſt each other may be the ſame as if they had been accu- 
rately ſo. : EL, 

3. But though the equality of the arms may be well diſpenſed with, yet it is in- 
diſpenſably neceſſary that their relative lengths, whatever they may be, ſhould 
continue in variable. For this purpoſe, it is neceſſary, either that the three edges 
be all truly parallel, or that the points of ſuſpenſion and ſupport ſhould be always 
in the ſame part of the edge. This laſt requiſite is the moſt eaſily obtained. 

The balances made in London are uſually conſtructed in ſuch a manner, that 
the bearing parts form notches in the other parts of the edges; fo that the ſcales 
being ſet to vibrate, all the parts naturally fall into the ſame bearing. The ba- 
lances made in the country have the fulcrum edge ſtraight, and confined to one 
conſtant bearing by two fide plates. But the points of ſuſpenſion are referred to 
notches in the edges, like the London balances. The balances here mentioned, 
which come from the country, are incloſed in a ſmall iron japanned box ; and are 
to be met with at the Birmingham and Sheffield warehouſes, though leſs frequently 
than ſome years ago; becauſe a pocket contrivance for weighing guineas and half- 

lineas has got poſſeſſion of the market. They are, in general, well-made and ad- 
juſted, turn with the twentieth of a grain when empty, and will ſenſibly ſhew the 
tenth of a grain, with an ounce in each ſcale. Their price is from five ſhillings to 
half a guinea; but thoſe which are under ſeven ſhillings have not their edges 


hardened, and conſequently are not durable. This may be aſcertained by the 


purchaſer, by paſſing the point of a penknife acroſs the ſmall piece which goes 
through one of the end boxes; if it makes any mark or impreſſion, the part is 
ſoft. | 1 


9. If a beam be adjuſted ſo as to have no tendency to any one poſition, as in 5 


$ 1, and the ſcales be equally loaded; then, if a ſmall weight be added in one of 
the ſcales, that balance will turn, and the points of ſuſpenſion will move with an 


— 


curately as another of the ſame workmanſhip with equal arms, provided the ſtand- 
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| accele erated motion, ſimilar to that of falling bodies, but as much flower, in pro- 
portion, very nearly, as the added weight is leſs chan the whole weight borne by 
the fulcrum. ; 

10. The ſtronger the tendency to an horizontal poſition in any balance, or the 
quicker its vibrations, & & 3, 5, the greater additional weight will he required to 
cauſe it to turn, or incline to any given angle. No balance therefore can turn fo 
quick as the motion deduced in 9g. Sucha balanceas is there deſcribed, if it were 
to turn with the ten thouſandth parc of the weight, would move at quickeſt ren 
thouſand times ſlower than falling bodies that is, the diſh containing the weight, 
inſtead of falling through ſixteen feet in a ſecond of time, would fall through only 
two handred parts of an inch,.and it would require four ſeconds to move through 
one-third part of an inch : conſequently, all accurate weighing muſt be flow. If 
the indexes of two balances be of equal lengths, that index which is connected 
with the ſhorter balance will move proportionally quicker than the other. Long 
beams are the moſt in requeſt, becauſe they are thought to have leſs friction; this 
is doubtful : but the quicker angular motion, greater ſtrength, and leſs weight of 
a ſhort balance, are certainly adva antages. 

11. Very delicate balances are not only uſeful in nice experiments, but are 
likewiſe much more expeditious than others in common weighing. If a pair of 
ſcales with a certain load be barely ſenſible to the one-tenth of a grain, it will re- 
quire a conſiderable time to aſcertain the weight to that degree of accuracy, becauſe 
the turn mult be obſerved ſeveral times over, and is very ſmall. But if no greater 
accuracy were required, and ſcales were uſed which would turn with the hundredch 
of a grain, a tenth of a grain, more or leſs, would make ſo great a difference in the 
turn, that it would be ſcen immediately. 

12. If a balance be found to turn with a certain addition, and is not moved by 
any ſmaller weight, a greater ſenſibility may be given to that balance, by produc- 
ing a tremulous motion in its parts. Thus, if the edge of a blunt ſaw, a file, or 
other fimilar inſtrument, be drawn along any part of the caſe or ſupport of a ba- 
Jance, it will produce a jarring, which will diminiſh the friction on the moving 
parts ſo much, that the turn will be evident with one-third or one fourthof the ad- 
dition that would elſe have been required. In this way, a beam which would 
barely turn by the addition of one-tenth of a grain, will turn with the one · chirtieth 
or fortieth of a grain. 

13. A balance whoſe horizontal tendency depends only on its own weight, as in 
4 3, will turn with the fame addition, whatever may be the load; except to far as a 
greater load will produce a greater friction. 

14. But a balance whoſe horizontal tendency depends only on the elevation of 
the fulcrum, as in & 5, will be leſs ſenſible the greater the load; and the adgitian 
requiſite to produce an equal turn will be in proportion to the load itſelf. | 
15. In order to regulate the horizontal tendency in ſome beams, the un | 
is placed below the points of ſuſpenſion, as in & 4, anda ſliding weight is put upon 
the cock or index, by means of which the center of gravity may be raiſed or de- 
preſſed. This is an uſetul.contrivance. 

16. Weights are made by a ſubdiviſion of a ſtandard weight. If the weight be 
continually halved, it will produce the common pile, which is the ſmalleſt number 
for-weighing between its extremes, without placing any weight in the ſcale with 
the body under examination. Granulated lead is a very convenient ſubſtance to 
be uſed in this operation of halving, which however is very tedious. The readieſt 
way to ſubdivide — we'ghts, conſiſts in weighing a certain quantity of ſmall 

wire, 
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wire, and afterwards cutting it into ſach parts, by meaſure, as are defired ; or the 
wire may be wrapped cloſe round two pins, and then cut afunder with a knife. By * 
this means it will be divided into a great number of equal lengths, or ſmall rings. 
The wire ovght to be ſo thin, as that one of theſe rings may barely produce a ſen- 
ſible effe&t on the beam. If any quantity (as for example, a grain) of theſe rings be 
weighed, and the number then reckoned, the grain may be ſubdivided in any pro- 
portion, by dividing that number, and making the weights equal to as many of the 
rings as the quotient of the divifion denotes. Then, if 750 of the rings amounted 
to a grain, and it were required to divide the grain decimally, downwards, -2; 
would be equal to 675 rings, £- would be equal to 600 rings, d to 525 rings, 
&c. Small weights may be made of thin leaf braſs. Jewellers foil is a good ma- 
terial for weights below the Y of a grain, as low as to +54 grain, and all lower 
quantities may be either eſtimated by the poſition of the index, or ſhewn by ac- 
tually counting the rings of wire, whoſe value has been determined. 
17. In philoſophical experiments, it will be found very convenient to admit no 
more than one dimenfion of weight. The grain 1s of that magnitude as to deſerve 
the preference. With regard to the number of weights the chemiſt ought to be 
provided with, .writers have differed according to their habits and views. Ma- 
thematicians have computed the leaſt poſſible number with which all weights 
within certain limits might be aſcertained ; but their determination is of little uſe. 
Becauſe, with ſo ſmall a number, it muſt often happen that the ſcales will be hea- 
vily loaded with weights, on each fide, put in with a view only to determine the 
difference between them. It is not the leaſt poſſible number of weights which it 
is neceſſary an operator ſhould buy to effect his purpoſe, that we ought to enquire. 
after, but the moſt convenient number for aſcertaining his enquiries with accuracy 
and expedition. The error of adjuſtment is the leaſt poſſible, when only one 
weight is in the ſcale; that is, a fingle weight of five grains is twice as likely to be 
true, as two weights, one of three, and the other of two grains, put into the diſh to 
ſupply the place of the ſingle five; becauſe each of theſe laſt has its own proba- 
bility of error in adjuſtment. But, fince it is as inconſiſtent with convenience to 
provide a ſingle weight, as it would be to have a ſingle character for every num- 
ber; and as we have nine characters, which we uſe in rotation, to expreſs higher 
values according to their poſition, it will be found very ſerviceable to make the ſet of 
weights correſpond with our numerical ſyſtem. This directs us tothe ſet of weights 
as follows: 1000 grains, goo g. 800 g. 700 g. 600 g. 500 g. 400 g. 300 g. 200g. 
100 g. 90 g. 80 g. 70 g. bog. 50 g. 40 g. 30 g. 20 g. 10 g. 9 g. 8 g. 7 g. 6 g. 
58: 4 g. 38-28 1g. ro & ug. 1 & 175 & xo & Te g. 1 & xs g. Tg 
Sg. e g. reg. 1 g. g · rg reg. rr © 190 & With theſe 
the philoſopher will always have the ſame number of weights in his ſcales as there 
are figures in the number expreſſing the weights in grains. 
Thus 742. 5 grains will be weighed by the weights 700, 40, 2, and . 5 
I ſhall conclude this chapter with an account of ſome balances I have ſeen or 
heard of, and annex a table of the correſpondence of weights of different coun- 
tries. i | 
Muſchenbroek, in his Cours de Phyſique' (French tranſlation, Paris, 1769), 
tom. ii. p. 247, ſays, he uſed an ocular balance of great accuracy, which turned 
(trebuchon) with 4 of a grain. The ſubſtances he weighed were between 200 
and goo grains. His balance therefore weighed to the +55 part of the whole; 
and would aſcertain ſuch weights truly to four places of figures. 
In the Philoſophical Tranſactions, vol. Ixvi. p. 509, mention is made of two 
accurate 
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accurate balances of Mr. Bolton; and it is ſaid that one would weigh a pound, 

and turn with the s of a grain. This, if the pound be avoirdupois, is 44 of 

the weight; and ſhews that the balance could be well depended on to four places 

of figures, and probably to five. The other weighed half an ounce, and turned 
with the +5 of a grain. This is the +45++ of the weight. 

In the ſame volume, page 511, a balance of Mr. Read's is mentioned, which 
readily turned with leſs than-one pennyweight, when loaded with 55 pounds, be- 
fore the Royal Society; but very diſtinctly turned with four grains, when tried 
more patiently. This is about the 443+ part of the weight; and therefore this 
balance may be depended on to five places of figures. | . 

Allo, page 576, a balance of Mr. Whitehurit's weighs one pennyweight, and is 
ſenſibly affected with the of a grain. This is the +4355 part of the weight. 

I haye a pair of ſcales of the common conſtruction, d 8, made expreſsly for me 
by a ſkilful workman in London. With 1200 grains in each ſcale, it turns with 
the u of a grain. This is the 5,45 of the whole; and therefore about this 
weight may be known to five places of figures. The proportional delicacy is leſs 
in greater weights. The beam will be near a pound troy ; and when the ſcales 
are empty, it is affected by the + of a grain. On the whole, it may be uſefully 
applied to determine all weights between 100 grains and 4000 grains to four places 
of figures. ; | 

9 — belonging to Mr. Alchorne of the Mint, in London, is mentioned, 
vol. Ixxvii. p. 20g, of the Philoſophical Tranſactions. It is true to 3 grains with 

15lb. an end. If theſe were avoirdupois pounds, the weight is known to the 75455 
part, or to four places of figures, or barely five. f 

A balance (made by Ramſden, and turning on points inſtead of edges) in the 
poſſeſſion of Dr. George Fordyce, is mentioned in the ſeventy-fifth volume of the 

Philoſophical Tranſactions. With a load of four or five ounces, a difference of one 
diviſion in the index was made by the +» of a grain. This is the #555 part 
of the weight, and conſequently this beam will aſcertain ſuch weights to five 
places of figures, beſides an eſtimate figure. | 

I have ſeen a ſtrong balance in the poſſeſſion of my friend Mr. Magellan, of the 
kind mentioned in & 15, which would bear ſeveral pounds, and ſhewed the +, of 
a grain, with one pound an end. This is the ,+4z+ of the weight, and anſwers 
to five figures. But I think it would have done more by a more patient trial than 

I had time to make. 17 5 

The Royal Society's balance, which was lately made by Ramſden, turns on 
Neel edges, upon planes of poliſhed cryſtal. I was affured that it aſcertained a 
weight to the ſeven millionth part, I was not preſent at this trial, which muſt have 
required great care and patience, as the point of ſuſpenſion could not have moved 
over much more than the +++ of an inch in the firſt half minute: but, from ſome 
trials which I ſaw, I think it probable that it may be uſed in general practice to 
determine weights to five places and better. 1 

From this account of balances, the ſtudent may form a proper eſtimate of the va- 
lue of thoſe tables of ſpecific gravities, which are carried to five, ſix, and even 
ſeven places of figures, and likewiſe of the-theoretical deductions in chemiſtry that 
depend on a ſuppoſed accuracy in weighing, which practice does not authoriſe. In 
general, where weights are given to five places of figures, the laſt figure is an eſti- 
mate, or gueſs figure; and where they are carried farther, it may be taken for 
granted that the author deceives either intentionally, or from want of {kill in re- 
ducing his weights to fractional expreſſions, or otherwiſe, 
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Among the numerous public exertions which our learned neighbours, the 
French, have made in favour of the ſciences, the determination of the relative pro- 
portions of the weights uſed in various parts of Europe, is by no means one of the 
leaſt. The moſt exact ſtandard weights were procured by means of the ambaſla- 
dors of France, reſident in various places; and theſe were compared by Monſ. 
Tillet with the ſtandard mark in the pile preſerved in the Cour de Monnoies de 
Paris. His experiments were made with an exact balance made to weigh one 
\ marc, and ſenſible to one quarter of a grain. Now, as the mark contains 18,432 
quarter grains, it follows that his balance was a good, one, and would exhibit pro- 
portions to four places, and a gueſs figure, The reſults are contained in the fol- 
lowing table, extracted from Monſ. Tillet's excellent Paper in the Memoirs of the 
Royal Academy of Sciences for the year 1767. I have added the two laſt columns, 
which ſhew the number of French and Englifh grains contained in the compound 


1 quantities againſt which they ſtand. The Engliſh grains are computed to one- 
1 tenth of a grain, although the accuracy of weighing came no nearer than about. 
| two-tenths. 3k F 
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r Table of the Weights of different Countries. 
„ of Weight. Marc. oz. gros. grains. F. grains. E. grains. 
Berlin. The mare of 16 lotks — — — 75 + 4408] 9616.5 
Berne. Goldſmiths weight of 8 ounces reg 4648 3813.2 
Berne. Pound of 16 ounces, for merchandize — 2114 J 6 9834 8067.7 
I he common pound varies very conſiderably i in other 2 | = 
towns of the Canton. JF | F 
Berne. Apothecaries weight of 8 ounces ' — —| 75x 26 
Beaffcls. Th al | 3 
ruſſels. e marc, or origin tro es weight r 21 
Colo The marc of 188 7 —— — —17 py Il 
Con antinople. 1 — or 100 drachms = I 2 | 3| 28; 
Copenhagen. iths wei, te commonl 7 FO, 1s 
equal to the marc of Co 0 5:29 -_—_ N 5 7 54 105 
Copenhagen. Merchants weight of 16 l — 1 — 1224 
Dantzick weight; commonly ſuppoſed 1 to the mare! 
of Cologn Nine 
Florence. The pound 8 uſed by the Romans) | — 113 #| 20 
| Genoa, The Do ſottile ü — 11224 30 
Genoa, The peſo groſſo i 55 
—_— — en n dere equal to the OY 11517 Fl 
Hamburg, 4 wei ght 15 — 1717123 
Liege. e Bruſſels marc 4 but the wi = Re. 1 —_ = | 24 
Liſbon, The marc, or half pound — — — | 7 | 3z| 34 
London. The pound troy — — 114114 1 
London. The pound anvirdupoiſe — 666 
Lucca. The pound — — 4 3 — 234 
Madrid. The marc royal of Caſtile — —— 17141 $8] 
Malta. The pound — — i 2114 
Manheim, (The Cologn marc) —  —|—|7|5| 0: 
Milan. The marc 2 oo = N 
Milan. The libra groſſa — — — 3 — 174 — 14364:] 11784. 
Munich. (The Cologn marc) — — Hf Jo a3 
Naples. The pound of 12 ounces — 11234 27 6039 4954.3 
Ratiſbon. The weight for gold: of 1 — 116 — 1241 8088 6535.3 
Ratiſbon. The weight for ducats: of 64 ducats — — 1712321 4208] 3452-34 
Ratiſbon. The mare of 8 ounces — — 1|— | | 24]. 4632}. 380.1 
Ratiſbon. The pound of 16 ounces — — 21244 6] 10698 | 8776.5] 
Rome. The pound of 12 ounces — — 13146386 5239. 
Stockholm. The pound of 2 mares — 115 78 8000 | 6563.1 
Stuttgard. (The Cologn marc) — . 1144 44033] 3612.6, 
Turin. The marc of 8 ounces — — 1 — 224] 46301] 3799. 
At Turin they have alſo a pound of 12 of the above 7775 | ps 2 
_ ounces, But, in their apothecaries pound of 12 ai 5 | 1 
ounces, the ounce is one ſixth lighter. <1 ; 1 1 1 
Warſaw. The pound — — — 115 1212 1644] 6271. 
Venice. The libra groſſa of 12 ounces — — 117144 252 39853 7 74.5 
Venice. The peſo Bttile of 12 ounces — 11161024] 5676} 4656.5 
In the pounds dependant on Venice, the pound differs | | 
conſiderably in each. | 62 N & 
Vienna. The marc of commerce _ — 1|1]x| 16 5272 | 4325. 
Vienna. The mare of money —— — 1126 5282 4333.3 
France. The grain — — — —— — — 11. 1.21895 
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BALLS, MARTIAL. A medical compoſition, conſiſting of iron filings and 


. Cream of tartar, uſed to impregnate water, or other liquids, with iron diſſolved by 


the acid of tartar. To make theſe balls, one part of filings of iron and two parts 
of powdered cream of tartar are mixed well together, and put into an earthen or 
iron veſſel with ſome water. This mixture is to be ſtirred from time to time, un- 
til it becomes almoſt dry, and then it is to receive more water, and to be ſtirred as. 
before. This treatment is to be continued until it acquires, when nearly dry, 
ſomewhat of the conſiſtence and tenacity of ſoftened refin. Then it is to be rolled 
up into the form of a ball, which is generally kept tied up in a rag; and when in- 
2 to be uſed, it is to be infuſed in water until it gives ſome colour to that 
quid. H 2] | 
In this compoſition, part of the acid of tartar, which is redundant in the cream 
of tartar, combines with part of the iron; and the remaining or greater part of 
the cream of tartar and iron continues ſolid in this way of proceeding. The infu- 
ſion of the martial ball in water does not therefore differ, as Macquer obſerves, 
from the tartarized tincture of iron. Hts virtues are much the fame as thoſe of 
other martial medicines. Theſe balls are unknown to us in England. 
BALLS, MERCURIAL. Theſe conſiſt of an amalgam. of tin and mere 
in which the former metal fo far predominates, as to give the maſs a ſolid form. 
Macquer mentions the uſe of them by travellers to purify water, in which they are 


boiled for this purpoſe. I do not ſee, however, in what reſpect they would pro- 


duce any material advantage. The mercurial impregnation, which the water 


would ſlightly receive from this treatment, does not ſeem likely to countera& in 


any conſiderable degree the bad qualities of another nature which may predomi- 
nate in waters. | EIS De Fa ROE Tr | | 
BALASS, or BALATSs Ru BY. A precious ſtone of a pale red colour, inclin- 
ing to violet. It comes chiefly from the Brazits; although ſome likewiſe come 
from the Eaſt Indies. The value of the Balaſs ruby is about thirty ſhillings per 
carat, according to Dutens. 8 F 
BALLOON. Receivers of a ſpherical form are called Balloons by the French, 
and likewiſe by ſeveral tranflators from that language. | | 2 
BALLOON, AIR, ar Ak ROSTATICALI. The firſt experiment for floating bo- 
dies in the atmoſphere, by including within them a fluid ſpecifically leſs heavy than 
common air, was made by Mefirs, Stephen and John Mongolfier, at Avignon, in 
the month of November 1782. They raifed a bag of ſilk, by inflating it with 
common air, heated or altered by combuſtion ; it being evident that ſuch a bag 
muſt riſe on the ſame principle as ſmoke aſcends from a chimney. This experi- 
ment led ſeveral French philoſophers to the conſideration, that inflammable air, of 
which the great levity had been aſcertained by Mr. Cavendiſh in 1766, might 
with more permanent advantage be applicd to this purpoſe; and accordingly M. 
Faujas St. Fond conſtructed a machine on this principle by public ſubſcription at 
Paris, which was ſuffered to rife into the atmoſphere from the Champ de Mars, in 
the month of Auguſt 1783. Pilatre de Rozier firſt aſcended into the air with a 
balloon on Mongolfier's principle; and Meſſrs. Charles and Robert made the firſt 


experiment of aſcending with a balloon filled with inflammable arr. | 


Cavallo's Treatiſe on the Hiſtory and Practice of Aeroſtation may be con- 


ſulted for an account of the methods of conſtructing and filling theſe machines. 


The moſt uſual means of obtaining the inflammable air has been to diffolve iron 
ſhavings or turnings in diluted vitriolic acid; but it appears probable that the cal- 
| | | cination 


BAL 1 99 1 B AS 


cination of ignited iron by ſteam would prove the cheapeſt, if the demand for ma- 
chines of this kind were ever to become conſiderable. 1 | 

BALSAM. The ſeveral vegetable principles in commerce have been diſtin» 
guiſhed by various names which bear no relation to their properties, conſidered 
with regard to ſcientific arrangement. They have been uſvally conſidered to be 
oily aromatic ſubſtances, imperfectly fluid, obtained from inciſions made in cer- 
tain trees. Several French chemiſts, among whom are Fourcroy and Chaptal, 


have adopted the judicious diſtinction of Bucquet, who has confined this deno» 
mination to ſuch reſinous matters alone as noflch « fragrant ſmell, and more eſpe- 
cially contain acid, odorant, and concrete ſalts, that may be extracted by decoc- 
tion or fublimation. The principal balſams, according to this diviſion, are ben- 
Zoin, balſam of Tolu or Peru, and ſtorax, which ſee. 2 25 
BALSAM OF SULPHUR. A ſolution of ſulphur in oil. | 
All oils, whether expreſſed or effential, can diffolve fulphur. To make this. 
ſolution, the oi} muſt be poured on the ſulphur, and ſufficient heat applied to 
melt the fubſtance. While the oil diffolves the ſulphur, it acquires a reddiſh 
or brown colour, an acrid, difagreeable taſte, and a ſtrong fetid ſmell, ſomewhat 
hepatic, reſembling that of the combination of oil with vitriolic acid. | 
It is not well aſcertained what happens in this combination. The fixed oils de- 
poſit ſulphur in the cryſtallized ſtate ; but when the balfam of ſulphur is diſtilled, 
the fulphur itſelf is totally decompoſed, or at leaſt it is no where found in a diſen- 
gaged ſtate. Homberg, by diſtillation with a very flow fire, obtained volatile ſul- 
phureous acid, vitriolic acid of various degrees of ftrength, ſome oil, partly fluid 
and partly thick, and a coaly reſidue, but no ſulphur. From this experiment it 
appears, that the acid principle of the oil acidifies a certain part of the ſulphur; 
and it is more than probable, that the inflammable air of the oil comes over in the 
hepatic form, in combination with another part of the ſulpmur. 5 
There is ſome danger of exploſion, when combinations of oil and ſulphur are 
too ſuddenly and conſiderably heated. _ | 
 BARYTES. See EARTH, PONDEROUS. n 
BARBADOES TAR. Petroleum, long expoſed to the air, becomes converted 
into this ſubſtance. Ir is vifcid, brown, black, or reddiſh ; is not ſoluble in ardent 
fpirit ; eaſily melts, and burns with much ſmoke, It contains a portion of acid 
of amber. 
BASALTES. A dark grey or black ſtone, generally of a ferruginous appear- 
. ance externally, and cryſtallized in large priſms, uſually hexagonal, but frequently 
eonſiſting of a greater or leſs number of ſides. From the natural hiſtory of this 
ſtone it is well aſcertained to be a volcanic product, which has flowed in prodi-- 
gious ſtreams during the eruptions of burning mountains, and afterwards cracked 
by cooling, and perhaps by the evaporation of ſome volatile fubſtance, in the ſame- 
manner as clays, ſtarch, and other ſubſtances are obſerved to crack. It has been 
a matter of controverſy among various mineralogiſts, whether the baſaltes has been 
formed in the humid or in the dry way. Either proceſs is perfectly conſiſtent with 
what we know of volcanic phenomena. The probability appears however to be in 
favour of thoſe chemiſts, who ſuppoſe baſaltes to owe its liquefaction to water; for 
although it is fuſible by fire, it then forms a ſubſtance of a very different appear- 
ance from that which has been ejected from the volcanos. In this laſt ſituation 
it forms a black glaſs. | | ; > 3 
 Baſaltes is either found in irregular maſſes of all fizes, ſometimes lamellated like 
late, and of large dimenſions, and at other times forming ſolid blocks. But o_ | 
| moſt. 
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moſt remarkable is the columnar baſaltes, which forms immenſe maſſes, compoſed 
of columns, thirty, forty, or more feet in height, and of enormous thickneſs. Theſe 
conſtitute ſome of the molt aſtoniſhing ſcenes in nature for the immenſity and re- 
gularity of their parts. The coaſt of Antrim in Ireland, for the ſpace of three miles in 
length, exhibits a moſt magnificent variety of columnar cliffs; and the Giants Cauſe- 
way conſiſts of a point of that coaſt formed of ſimilar columns, and projecting 
into the ſea upon a deſcent for ſeveral hundred feet. Theſe columns are, for the 
moſt part, hexagonal, and fit very accurately together, being in ſome inſtances 
united by a ſtony cement, but moſt frequently not adherent to each other. And 
the baſaltic appearances on the Hebrides iſlands on the coaſt of Scotland, as de- 
ſcribed by Sir Joſeph. Banks, who viſited them in 1772, are upon a ſcale ſtill more 
ſtriking for its vaſtneſs and variety. = 15 e 

An extenſive field of enquiry is here offered to the geological philoſopher in his 
attempts to aſcertain the alterations to which the globe has been ſubjected. The 
enquiries of the chemiſt equally co- operate in theſe reſearches, and tend likewiſe 
to ſhew what uſeful purpoſes this and other ſubſtances may be applied to. Berg- 
mann found that the component parts of various ſpecimens of baſaltes were, at a 
medium, 52 parts ſilex, 15 pure clay, 8 chalk, or mild calcareous earth, and 25 
iron. The differences ſeem however to be conſiderable; for Faujas de St. Fond 
gives theſe proportions:—46 filex, 30 clay, 10 lime, 6 magneſia, and 8 iron. | 

BASIS, or BAs E. The chemical philoſophers have for a long time been in the 
habit of conſidering the acids as bodies poſſeſſing an activity peculiar to them- 
ſelves; and have, in general, overlooked the circumſtance, that an equal activity, 
or power of attraction, muſt exiſt in thoſe ſubſtances with which they combine, 
and are by that means deprived of their diſtinctive properties. The ſubſtances 
with which acids enter into combination, and are ſaid to be neutralized, are 
for the moſt part leſs volatile than the acids themſelves ; and accordingly commu- 
nicate a degree of fixity to thoſe acids. From both theſe reaſons, writers have 
been led to diſtinguiſh the ſubſtance which is united with any acid, by the name 
of the baſis of the compound, or neutral ſalt. As a conſiderable advantage, with 
regard to chemical language, is obtained from the ufe of this term, which is not 
altogether improper, it is {till much uſed by chemical authors. Thus, we ſay, 
ſalts with earthy baſes, ſalts with alkaline baſes, or ſalts with metallic baſes, ac- 
cordingly as the caſe may be; by which it is to be underſtood that theſe ſubſtances are 
united with an acid. And fo, likewiſe, the expreſſions, vitriolic ſalt with baſis of 
clay, nitrous ſalt with baſis of vegetable alkali, marine ſalt with baſis of iron, 
and other ſimilar expreſſions, are uſed to advantage by chemical writers who wiſh 
to deſcribe . combinations, and at the ſame time to avoid the uſual names which 
in many inſtances refer to theories either exploded or doubtful. 

BATH. The heat communicated from bodies in combuſtion, muſt neceſſarily 
vary according to circumſtances ; and this variation not only influences the re- 
ſults of operations, but in many inſtances endangers the veſſels, eſpecially if they 
be made of glaſs. Among the ſeveral methods of obviating this inconvenience, 
one of the moſt uſual conſiſts in interpoſing a quantity of ſand, or other matter, 
between the fire and the veſſel intended ro be heated. The ſand bath and the 
water bath are moſt commonly uſed ; the latter of which is called Balneum Marie 
by the elder chemiſts. A bath of ſteam may in ſome inſtances be found preferable 
to the water bath. Some chemiſts have propoſed baths of melted lead, of tin, and 
of other * ſubſtances. Theſe may perhaps be found advantageous in a few 
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peculiar operations, in which the intelligent operator muſt indeed be left to his 


own ſagacity. | ; | 
The water bath is nothing more than a pot or veſſel containing water, which is 
kept boiling, and in which the digeſting or diſtillatory veſſels are kept immerſed. 
As the heat of boiling water 1s nearly ſtationary, this temperature is found ve 
advantageous in the diſtillation of eſſential oils, and all other ſubſtances in whic 
an empyreumatic taint is to be feared. It may eaſily be imagined that the form 
of the bath, as well as of the veſſels, may be varied according to the purpoſes re- 
ſpectively aimed at. | p | | 
The ſand bath conſiſts of ſand placed either in an iron pot, or upon an iron 
hearth with fire underneath. In this the heat is gradually communicated, although 
leſs uniformly than by the water bath; and it may likewiſe be carried to ignition. 
As the heat is greateſt towards the bottom of the ſand, the operator poſſeſſes a 
power of moderating it by raiſing the veſſel when neceſſary. The extenſive ſand 
bath which is formed by ſpreading ſand upon an iron hearth, is very uſeful for di- 
geſtion, ſolution, evaporation, and other chemical proceſſes, which may be carried 
on at the ſame time in a conſiderable number of veſlels. | 7 S: 
BDELLIUM. A gum refin, ſuppoſed to be of African origin. The beſt 
bdellium is of a yellowiſh brown, or dark brown colour, according to its age; unc- 
tuous to the touch, brittle, but ſoon ſoftening, and growing tough betwixt the fin- 
gers; in ſome degree tranſparent, not unlike myrrh; of a bitteriſh taſte, and a mo- 
derately ſtrong ſmell. It does not eaſily take flame, and when ſet on fire ſoon 
goes out. In burning, it ſputters a little, owing to its aqueous humidity ; but 
cannot be ſaid to explode, much leſs to explode like gunpowder, as Herman Va- 
lentini reports. | | 19, 
An ounce of picked bdellium, treated with water, afforded Neumann fix drams 
two ſcruples of gummy extract; and afterwards, with fpirit, two ſcruples of reſin, to 
ſcruples remaining undiſſolved. Another ſcruple, treated firſt with rectified ſpirit, 
yielded two drams of reſinous extract; and afterwards, with water, five drams two 
ſcruples of guin, only one ſcruple remaining undiſſolved. The diſtilled fpirit has 
no taſte or ſmell of the bdellium, and the diſtilled water very little. L418 
BEE-GLEW. A ſoft unctuous glutinous matter, uſed by the bees for cement- 
ing the combs to the hives, and cloſing up the cells. Neumann ſeems to conſider 
it as different from the wax; but I do not find that any experiments have been 
made upon it. | | | | | 
BEER is the wine of grain. Malt is uſually made of barley. The grain is 
ſteeped for two or three days in water until it ſwells, becomes ſomewhat tender, and 
tinges the water of a bright reddiſh brown colour. The water being then drained 
away, the barley is fpread about two feet thick upon a floor, where it heats ſponta - 
neouſly, and begins to grow, by firſt ſhooting out the radicle. In this ſtate, the ger- 
mination is ſtopped by ſpreading it thinner, and turning it over for two days; after 
which it is again made into an heap, and ſuffered to become ſenſibly hot, Which 
uſually happens in little more than a day. Laſtly, it is conveyed to the kiln, where, 
by a gradual and low heat, it is rendered dry and criſp. This is malt; and its qua- 
lities differ according as it is more or leſs ſoaked, drained, germinated, dried, and 
baked. In this, as in other manufactories, the intelligent operators often make a 
myſtery of their proceſſes, from views of profit; and others pretend to peculiar 
ſecrets, who really poſſeſs none. | 
Indian corn, and probably all large grain, require to be ſuffered to grow 8 
5 blade, 
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blade, as well as root, before it is fit to be made into malt. For this purpoſe, it 

is buried about two or three inches deep in the ground, and covered with looſe 
earth; and in ten or twelve days it ſprings up. In this ſtate, it is taken up and 

waſhed, or fanned, to clear it from its dirt ; and then dried in the kiln for uſe. 

Beer is made from malt previouſly ground, or cut in pieces, by a mill. This is 
placed in a tun, or tub with a falſe bottom ; hot water 1s poured upon it, and the 
whole ſtirred about with a proper inſtrument. The temperature of the water in 
this operation, called Maſhing, muſt not be equal to boiling ; for, in that caſe, 
the malt would be converted into a paſte, from which the impregnated water 
could not be ſeparated. After the infuſion has remained for ſome time upon the 
malt, it is drawn off, and is then diſtinguiſhed by the name of Sweet Wort. By 
one or more ſubſequent infuſions of water, a quantity of weaker wort is made, 
which is either added to the foregoing, or kept apart, according to the intention 
of the operator. The wort is then boiled with hops, which gives it an aromatic 
bitter taſte, and is ſuppoſed to render it leſs liable to be ſpoiled in keeping; after 
which it is cooled in ſhallow veſſels, and ſuffered to ferment, with the addition of a 
proper quantity of yeaſt, The fermented liquid is beer; and differs greatly in 
its quality, according to the nature of the grain, the malting, the maſhing, the 

quantity and kind « the hops and the yeaſt, the purity or admixtures of the water 
made uſe of, the temperature and viciſſitudes of the weather, &c. 
BELLY. When a metallic ore is found, not in veins, but diſtinct maſſes, 
b theſe are called Bellies or Stock Works by the miners. In the iron founderies, 
likewiſe, the large air veſſels which receive the air from iron bellows, worked by 
ſteam engines, and tranſmit it in an equal ſtream to the furnace by the re- action of 
water, are called by the workmen Regulating Bellies. | 
BELL-METAL. The bafis of the compoſition called Bell-metal, is copper, 
which is alloyed chiefly with tin. Silver is {aid to be ſometimes added. A ſmall 
proportion of tin, added to copper, deprives it of its malleability ſo far as to ren- 
der it quite brittle ; and the ſpecific gravity of the compound 1s always greater than 
would be deduced by computation from the quantities and ſpecific gravities of its 
component parts. In certain proportions, it even exceeds that of the heavier me- 
tal. The colour of bell- metal is much whiter than might be expected from the 
proportion of tin which enters into its compoſition ; and when this laſt metal con- 
ſtitutes one-third of the maſs, the compound is ſo perfectly white, as to reflect the 
images of all coloured bodies without alteration, when duly poliſhed. See SF E- 
£4 CULUM. Q 
| | BEN, OIL OF. This is obtained from the ben nut, by ſimple preſſure. It is 
7 5 - remarkable for its not growing rancid in keeping, or at leaſt not until it has ſtood 
for a number of years; and, on this account, it is uſed in extracting the aromatic 
principle of fuch odoriferous flowers as yield little or no effential oil in diſtillation. 
Theſe preparations are made in Spain, Portugal, and more eſpecially Italy, by the 
following method, according to Neumann :—Some fine carded cotton 1s dipped in 
oil, and laid in the bottom of a proper veſſel : on this is ſpread a pretty thick 
layer of freſh flowers, above theſe ſome more of the dipped cotton; and thus al- 
ternately till the veſſel is full. The whole is then digeſted, for a day and a night, 
in the heat of a water bath; after which the flowers are taken out, the cotton ſtrati- 
fied in the ſame manner with freſh flowers, and the proceſs repeated until the oil 
ſqueezed out from the cotton is found to be ſufficiently impregnated with the odour 
of the ſubject. The digeſting veſſel is either of tin, with a cover to ſcrew upon it; 
or of porcelain, compoled of two parts, which are cloſely luted together. Moſt - 
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of them have an air-hole in the top, which is ſtopped with a doſſil of the oiled. cot- b : 
ton, which retains ſuch of the odorous effluvia as would otherwiſe make their I 
eſcape. Some, inſtead of the oil of ben, take the ben itſelf, cut it in pieces, | 
ſtratify it repeatedly with the flowers, and then preſs out its oil; but the oil thus 7 17 
obtained is greatly inferior in fragrance to the other. | 
BENJAMIN, or BENZOIN. The tree which produces benzoin is a native 
of the Eaſt Indies, particularly of the iſland Siam and Sumatra“. The juice ex- 
ſudes from incifions, in the form of a thick white balſam. If collected as ſoon as 
it has grown ſomewhat ſolid, it proves internally white like almonds, and hence 
it is called Benzoe Amygdaloides : if ſuffered to lie long expoſed to the ſun and 
air, it changes more and more to a browniſh, and at laſt to a quite reddiſh brown 
colour. The dealers in this commodity never ſell us the fine white benzoin by it - 
ſelf, but mix it with the inferior and fouler kinds, that one may carry off the other. 
Hence in the very beſt benzoin of the ſhops, we meet with pieces of various co- 
lours—white, yellowith white, yellow, browniſh yellow, brown, reddiſh brown, 
and grey, all united in one lump, The dark-coloured benzoin, however, if it is 
free from earth and woody impurities, and from admixtures of any other reſin, 
does not appear to be inferior in goodneſs to the white. | 
This reſin is moderately hard and brittle, and yields an agreeable ſmell when 
rubbed or warmed. It is totally ſoluble in ardent ſpirit ; from which, like other 
reſins, it may be precipitated by the addition of water. | 
The white ek fluid thus obtained has been called Lac Virginale; and is ſtill 
ſold, with other fragrant additions, by perfumers as a coſmetic. Trituration with 
water ſeparates a ſmall quantity of the peculiar ſalt or acid of benzoin. See Acip 
oF BENZOIN. : 
 BERYL. A precious ſtone of a blue green colour; by many authors con- 
founded, and perhaps juſtly, with the aqua marine. Cronſtedt however calls the 
lighter- coloured ſtone Aqua Marine, and the darker the Beryl. See Aqva 
MARINE. 2 
BEZOAR MINERAL. This preparation is a calx of antimony, produced by {43H LY 
diſtilling the nitrous acid ſeveral times to dryneſs from the butter of antimony, 75 
which is a combination of dephlogiſticated marine acid and regulus of antimony. 9 
Much air eſcapes during the diſtillation, which may be preſumed to conſiſt chiefly 
of the acriform dephlogiſticated marine acid, with nitrous and phlogiſticated air. 
Experiments however are wanting. It is not probable that the remaining calx, or 
bezoar mineral, poſſeſſes any properties different fromthoſe of any other well-pre- _ 
pared calx of this ſemi-metal. | | | 5 19 ts 
BISMUTH is a ſemi-metal of a yellowiſh or reddiſh white colour, little ſubject 
to change in the air. It is ſomewhat harder than lead, and is ſcarcely, if at all, mal - 
leable ; being eaſily broken, and even reduced to powder, by the hammer. The 
internal face, or place of fracture, exhibits large ſnining plates, diſpoſed in a va- 
riety of poſitions ; thin pieces are conſiderably ſonorous. At a temperature not | | 
exceeding the 460th degree of Fahrenheit, it melts; and its ſurface becomes co- 7 EY 
vered with a greeniſh-grey or brown calx. A ſtronger heat ignites it, and cauſes | 
it to burn with a ſmall blue flame; at the ſame time that a yellowiſh calx, known 
by the name of Flowers of Biſmuth, is driven up. This calx appears to riſe in 
conſequence of the combuſtion ; for it is very fixed, and runs intoa greeniſh glaſs 


-* Conſult the Philoſophical Tranſactions, vol. Ixxvii. page 307, for a botanical deſcription and draw- 
ing of the tree. 8 D d | | "XP 
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when expoſed to heat alone. Biſmuth urged by a ſtrong heat in a cloſed veſſel, 

ſublimes entire. This ſemi metal cryſtallizes very diftinctly when gradually 
cooled. 

The vitriolic acid has a light action upon biſmuth when it is concentrated and 
boiling. Vitriolic acid air is exhaled, and part of the bifmuth is converted into a 
white calx. A fmall portion combines with the vitriolic acid, and qtfordsa deli- 
queſcent ſalt in the form of ſmall needles. 1 

The nitrous acid diſſolves biſmuth with the greateſt rapidity and violence; at 

the ſame time that much heat is extricated, and a large quantity of nitrous air 
eſcapes. The ſolution, when faturated, affords cryſtals as it cools ; the ſalt deto- 
nates weakly, and leaves a yellow calx behind, which effloreſces in the air. Upon 
diſſolving this ſalt in water, it renders that fluid of a milky white, and lets fall a 
calx of the ſame colour. 
The nitrous ſolution of biſmuth exhibits the ſame property when diluted 
with water, moſt of the metal falling down in the form of a white calx, called Ma- 
giſtery of Biſmuth This precipitation of the nitrous ſolution, by the addition of 
water, is the criterion by which biſmuth is diſtinguiſned from all other metals. 
The magiſtery or calx is a very white and ſubtile powder; when prepared by the 
addition of a large quantity of water, it is uſed as a paint for the complexion, 
and is thought gradually to impair the ſkin. The liberal uſe of any paint for the 
{kin ſeems indeed likely to do this; but there is reaſon to ſuſpect, from the reſem- 
blance between the general properties of lead and biſmuth, that the calx of this 
femi-metal may be attended with effects ſimilar to oe which the calces of lead 
are known to produce. 

The marine acid does not readily act upon biſmuth. It is neceſſary that the 
acid ſhould be concentrated, and kept a long time in digeſtion upon it; or that it 
ſhould be diſtilled from the ſemi- metal. The reſidue, when waſhed with water, 
affords a ſaline combination, which does not eaſily cryſtallize, but may be ſublimed 
in the form of a ſoft fuſible ſalt, called Butter of Biſmuth. The marine ſolution 
of biſmuth likewiſe affords a precipitate of calx by the addition of water. Marine 
acid ſeizes the calx of biſmuth, when added to its ſolution in nitrous acid, and 
forms a compound of ſparing ſolubility, which falls to the bottom. Alkalis like- 
wiſe precipitate its cal x; but not of ſo beautiful a white colour as that afforded by 
the affuſion of pure water. 

The effects of earths and alkalis upon biſmuth, in the dry way, have been lite 
attended to, Nitre calcines it, with ſcarcely any perceptible detonation. Sal ammo- 
niac is not decompoſed by biſmuth in the metallic ſtate, although its calx readily 
combines with the marine acid of that ſalt, and diſengages the volatile alkali. Sul- 
phur unites with biſmuth oh fuſion, and forms a blueiſh grey brilliant maſs, of a. 
needle-formed texture. 

This ſemi- metal unites with moſt metallic ſubſtances, and renders them in. ge- 
neral more fufible. When calcined with the imperfect metals, its glaſs diffolves. 
them, and produces the fame effect as lead in cupellativis z in which proceſs it is. 
even {aid to be preferable to lead. 

Biſmuth is ts d in the compoſition of pewter, in the fabrication of printers. 
types, and in various other metallic mixtures. 

It is ſometimes found native; and may be analyſed in the humid way by ſo- 
lution in nitrous acid, and precipitation by the addition of water, which throws 
down one hundred and thirteen grains of calx for every hundred of metallic 
biſmuth. Ir is likewiſe found in the calciform ſtate; and mineralized by ſulphur, 
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df a grey colour, reſembling galena, but heavier. © Theſe ores may alſo be ana- 
lvyſed by nitrous acid, like the foregoing. | 
Biſmuth is eafily ſeparable, in the dry way, from its ores, on account of its great 
fuſibility. It is uſual, in the proceſſes at large, to throw the biſmuth ore into a fire 
of wood; beneath which a hole is made in the ground to receive the metal, and 
defend it from calcination. The ſame proceſs may be imitated in the ſmall way, 
in the examination of the ores of this metal; nothing more being neceſſary 
than to expoſe it to a moderate heat in a crucible, with a quantity of reducing flux; 
taking care, at the ſame time, to perform the operation as ſpeedily as poſſible, that 
the biſmuth may be neither calcined nor volatilized. 12 
BISTRE. A brown pigment, conſiſting of the finer parts of wood ſoot, ſepa- 
rated from the groſſer by waſhing. 7/5 * 8 8 
BITTERN. The mother water which remains after the cryſtallization of com- 
mon or marine ſalt in ſea water, or the water of ſalt ſprings. It abounds with 
Epſom ſalt, or the combination of vitriolic acid with magneſia, to which its bitter- - 
neſs is owing. See WATER (SEA). 12 2800 ix 15 
' BITUMEN. This word is uſed with ſome latitude by chemical writers. By 
ſome it is applied to ſuch mineral ſubſtances as are of an oily.nature, whether they 
be found in the ſolid or the fluid ſtate; others apply it only to the ſolid inflam- 
mable ſubſtances of this kingdom, excepting only ſulphur. It may perhaps be 
moſt convenient to uſe this term in denoting all mineral inflammable ſub- 
ſtances, found in the ſolid or fluid ſtate, not coming under the denomination of 
earths, ſalts, acidifiable baſes, or metallic ores: \ Kirwan, to whoſe arrangement 
we ſhall principally adhere in the preſent article, obſerves that the ſolid -bitumens 
never exceed 2,5 in ſpecific gravity. In the following ſhort enumeration, we ſhall 
include inflammable air, hepatic air, ſulphur, phoſphorus, and plumbago ; by 
which means it will exhibit a tolerably complete ſeries of mineral inflammables. 
The articles themſelves may be conſulted for a fuller account of their reſpective 
properties. The inflammable ſubſtances found in the mineral kingdom are 
1. Inflammable air, called Fire Damp in the mines. 2. Hepatic air, which 
abounds in many hot-baths, in mines, and in the neighbourhood of volcanos. 
3. Naphtha; a fine white, thin, fragrant, colourleſs oil, which iſſues out of white, 
yellow, or black clays in Perſia and Media. This is highly inflammable, and is 
decompoſed by diſtillation. It diſſolves reſins, and the eſſential oils of thyme and 
lavender; but is not itſelf ſoluble either in ſpirit of wine or ether. It is the lighteſt 
of all the denſe fluids, its ſpecific gravity being o, 708. 4. Petroleum, which is 
a yellow, reddiſh, brown, greeniſh, or blackiſh oil, found dropping from rocks, or 
ifluing from the earth, in the duchy of Modena, and in various other parts of 
Europe and Aſia. This likewiſe is inſoluble in ſpirits af wine, and ſeems to con- 
ſiſt of naphtha, thickened by expoſure to the atmoſphere. It contains a portion of 
the acid of amber. 5. Barbadoes tar, which is a viſcid, brown, or black inflam- 
mable ſubſtance, inſoluble in ſpirit of wine, and containing the acid of amber. 
This appears to be the mineral oil in its third ſtate of alteration. 6. Aſphaltum is 
a ſmooth, hard, brittle, inflammable ſubſtance, which melts eaſily, and burns with - 
out leaving any aſhes, if it be pure. It is ſlightly and partially acted on by ſpirit 
of wine and ether. 7. Mineral tallow, which is a white ſubſtance of the conſiſtence 
of tallow, and as greaſy, although more brittle. It was found in the ſea on the 
coaſts of Finland, in the year 1736; and is alſo met with in ſome rocky parts of 
Perſia. It is near one-fifth lighter than tallow ; burns with a blue flame, and a 
ſmell of greaſe, leaving a black viſcid matter behind, which is more difficultly con- 
| D d 2 ſumed. 
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ſumed, 8. Jet, which is much harder than aſphaltum ; ſuſceptible of a good po- 
liſh, and gloſſy in its fracture. It is highly electrical, fuſible in a moderate heat, 
and inſoluble in ſpirit of wine. 9g. Pit-coal. Of this there are many varieties; 
they appear to conſiſt of petroleum, conſolidated with an earth, chiefly of the ar- 
gillaceous kind. 10. Peat is a black inflammable earth, which is of a viſcid con- 


fiſtence when freſh, but hardens by expoſure to the air. 11. Turf conſiſts of 


mould interwoven with roots of vegetables. 12. Amber is inſoluble in water, and 
in ſpirit of wine; and no other acid but the vitriolic diſſolves it. By diſtillation, it 
affords a ſmall portion of water, an oil of the nature of petroleum, and a peculiar 
acid. 13. Sulphur is very abundant in the mineral kingdom. 14. Phoſphorus has 
not hitherto been found in the mineral kingdom, except in combination withlome, 
and ſome of the metals. 15. Plumbago, or black-lead. | 
When we attend tothe inflammable ſubſtances found in the earth, or in the mi- 
neral kingdom, we may perceive that very few, and moſt probably none of them, 
can be truly faid to belong to it, but have been elaborated in the bodies 
of animals or vegetables. From the turf that 1s pared from the furface of the 
earth, and owes its inflammability to the roots of vegetables which are mixed with 
it, we may deſcend to the pear, or black earth of the moors; in many ſpecimens 
of which, vegetable remains are ftill perceptible ; although in moſt they appear 
to be deprived of every appearance of their organic texture, their oily and inflam- 
mable nature only remaining: and from thence the tranſition to pit-coal is eaſy. 
For if we reflect on the vaſt revolutions which the earth has certainly undergone 
through a long courſe of ages, by means of which its ſurface has been broken, diſ- 
placed, and inverted, from the actions of floods, earthquakes, and the great con- 
vulſions of nature, cauſed by volcanic eruptions, it will be no improbable infe- 
rence that the thin although extenſive ſtrata of pit-coal, as well as the exſuda- 
tions of naphtha, petroleum, and their modifications, have all ariſen from the bu- 
ry ing of extenſive woody tracts of the ſurface, ſuch as are common in all unculti- 
vated countries. And this probability will be reduced to a certainty, when we 
advert to the natural hiſtory of pit-coal, which is met with in all the various ſtates 
of transformation. Whole trees are converted into pit-coal in ſuch quantities ta- 
gether, as to exhibit entire foreſts, in which the roots, trunks, branches, bark, and 
even ſpecies, are diſcernible. Coal pits and flate quarries exhibit innumerable 
marks of impreſſions of leaves, and other indications of their vegetable origin; 
and the analyſis of this combuſtible ſubſtance tends till further to confirm this 
truth. On the other hand, if we attend to ſuch inſtances as chemical theory 
might point out from the facts around us, we ſhall ſee how ſmall the probability 
is, that the mineral kingdom ſhould, after a certain limited time, contain inflam- 
mable bodies, if they were not occafionally thrown into it in conſequence of the 
. operations carried on within organized ſubſtances. For all inflammable ſubſtances 
tending to decompoſe the vital air of the atmoſphere, would, in proceſs of time, 
revert to the claſs of uninflammable bodies, if the operation of the organized bo- 
dies, particularly of the vegetable kind, did not tend to diſengage the vital air 
again, and render bodies combuſtible which were not ſo when they became parts 
of thoſe ſubſtances. 128 ö 
BLACKNESS. Lewis, in his Philoſophical Commerce of Arts, has given a 
hiſtory of the means of producing black colours. Sinee blackneſs, in general, is 
the conſequence of a defect of light, any circumſtance which prevents the reflec- 
tion of moſt of the luminous rays which fall upon bodies, will cauſe ſuch bodies to 
exhibit what is commonly called a Black Colour. Opticians have ſhewn that this 
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effect may ariſe either from the exquiſite poliſh of bodies which cauſes all the 
light to be reflected in one direction; or from the ſmallneſs of the primary par- 
_ nicles, which tranſmit the light to the internal part of the body, inſtead of refleQing 
it. In this way, we find that all metallic ſubſtances, and likewiſe ſeveral other 
bodies, may be rendered black by mere mechanical trituration and it is on account 
of the ſmallneſs of the particles that black pigments are ca able of completely co- 
vering and deſtroying the effect -of other colours. The Races deſcribed by 
Lewis, are—1. The black chalk of the ſhops, which ſeems to conſiſt of an ar- 
gillaceous earth, impregnated with bituminous matter, reduced to the ſtate of 
coal. 2. Pit-coal, which affords a brown black, and is not eaſily ground to a ſuf- 
ficient fineneſs. 3. The black ferruginous ſands, which are of little uſe as pig- 
ments. 4. Plumbago, or black lead, uſed for pencils. 5. Black vegetable juices; 
of which he enumerates the anacandines, or marking nut, from the Eaſt Indies, 
the juice of which ſtains linen or cotton of a reddiſh brown colour, that ſoon 
changes toa black, not to be diſcharged by alkalis; the Caſhea nut, which affords 
a browniſh. durable ſtain; and various ſpecies of the toxicodendron, or poiſon 
tree, from North America, which produces a deep black permanent ſtain. 6. The 
cuttle fiſh ink, or black fluid contained in a peculiar veſſel of that animal; but 
whether this ink was of conſiderable value for its permanency, he had no opportu- 
nity of aſcertaining. 

Among the blacks produced by fire, the Doctor found that the coals of wood, 
and of animal ſubſtances, poſſeſs various properties, according to their nature, or 
original texture, when uſed as crayons or as pigments. The ſoot blacks are in 
general much ſofter, and more eaſily unite with oils. ' Several of the metals, fuck 
as manganeſe, cobalt, and iron, are of a black colour in certain ftates of calcina- 
tion. On the ſubject of blackneſs, See Ix k, VArnTsn, and Dxrixe. 

BLACK JACK. The miners diſtinguiſh blende, or mock lead, by this name. 
It is an ore of zinc, containing that metal in combination with iron and ſulphur, 
and occaſionally other ingredients. | 

BLACK LEAD. See PLUMBAGo. 

BLACK WADD. One of the moſt remarkable ores of manganeſe. It is of a 
| dook brown colour, partly in powder, and partly indurated and brittle. If half a 
pound of it be dried before a fire, and afterwards ſuffered to cool for about an hour, 
and then two ounces of linſeed oil be gradually poured on it, mixing the whole 
looſely, like barm with flour, little clots will be formed : and, in ſomething more 


than half an hour, the whole will grow hot, and at laſt burſt into a flame. The tem- 


perature of the room, where this experiment was repeated, was about 3o degrees of 
Fahrenheit ; and the heat this ore was expoſed to, while drying, might be about 
130 degrees. | 

According to Wedgwood” 8 analy, 100 parts of black wadd contain 43 of man- 
ganeſe, as much of i iron, 4,5 of lead, and near 5 of micaceous earth. 

BLEACHING 1s the art of rendering the various kinds of thread, cloths, Nc. 
white, by depriving them of the colour they uſually poſſeſs in their original ſtate. 
In this article I ſhall firſt deſcribe the uſual, or old proceſſes , and then proceed to 
the improvements which modern chemiſtry has made in the art. 

The method of bleaching Alk. — The filk, being ſtill raw, is put into a bag of thin 
linen, and thrown into a veſſel of boiling river water, in which has been diſſolved 
good Genoa or 1 ſoap. | | 

From Poſllethwaite. f 
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After the filk has boiled two or three hours in that water, the bag being fre- 
quently turned, it is taken out to beat, and is then waſhed in cold water. When 
it has been thus thoroughly waſhed and beaten, they wring it ſlightly, and put it 
for the ſecond time into the boiling veſſel, filled with cold water, mixed with ſoap 
and a little indeed! which gives it that blueiſh caſt commonly obſerved 1 in bine 
ſilk. 

When the ſilk is taken out of this Mead water, they wring it hard with a 
wooden peg, to preſs out all the water and ſoap ; after which they ſhake it to un- 
twiſt it, and ſeparate the threads. Then they ſuſpend it in a kind of ſtove, con- 
ſtructed for that purpoſe, where they burn ſul 2b the * of which gives che 
laſt degree of whiteneſs to the ſilk. 

The method of bleaching woollen ftuffs.—T here are three ways of doing this. The 
firſt is with water and ſoap ; the ſecond with the vapour of ſulphur ; and the third | 
with chalk, indigo, and the vapour of ſulphur. | 

Bleaching with ſoap and water.—After the ſtuffs are taken out of the fullers mill, 
they are put into ſoap and water, a little warm, in which they are again worked by 
the ſtrength of the arms over a wooden bench: this finiſhes ;. giving them the 
whitening which the fullers mill had only begun. When they have been ſuf- 
ficiently worked with the hands, they are waſhed in clear water, and put to dry. 

This method of bleaching woollen ſtuffs, is called the Natural Method. 

Bleaching with ſulphur.—They begin with waſhing and cleaning the ſtuffs tho- 
roughly in river water; then they put them to dry upon poles or perches. When 
they are half dry, they ſtretch them out in a very cloſe ſtove, in which they burn 
ſulphur ; the vapour of which, diffuſing itſelf, adheres by degrees to the whole 
ſtuff, and gives it a fine whitening ; ; this is commonly called Bleaching by the 
Flower, or Bleaching of Paris, becauſe they uſe this method i in that ny more than 
any where elſe. | 

Bleaching with chalk, indigo, and ſulphur. —When the ſtuffs have been well 
waſhed in clear water, they throw them into a bucket of cold water, containing 
chalk and a little indigo, wherein the ſtuffs are well ſtirred and agitated : then they 
take them out, and waſh them again in clear water; after which they hang them 
on poles : when they are half dry, they put them into a ſtove to receive the va- 
pour of ſulphur, which finiſhes their perfect whitening. . 

This bleaching, which is not the beſt, though very agreeable to the eye, is called 
Bleaching of Beauvais; becauſe the inhabitants of that City were the fuſt who 

practiſed This method of bleaching woollen ſtuffs. 

It muſt be obſerved that, when woollen ſtuffs have once imbibed the vapour of 
ſulphur, it is a difficult matter to make them take a good colour in dying, unleſs it 
be a black or blue. 

The manner of bleaching fine linen cloths, with the method of preparing them, as 
prattiſed in Picardy, and particularly near St. Quintin.— After the linens are taken 
from the loom, they are put to ſoak in clear water for a whole day: when they 
have been well waſhed and cleaned, they are taken out, and thrown into a buck- 
ing tub filled with cold lye, made of wood aſhes and water, which has been uſed 
in former proceſſes. 

When they are taken out of that lye, they are waſhed again in clear water, and 
ſpread in a meadow, where they are occaſionally watered with clear water out of 
ſmall canals, made for that purpoſe in the grounds. They water them with ſcoops, 
or hollow and narrow wooden peels, with a long handle. 

After Iyin ing a certain time on the — they paſs them through a freſh lye, 


: poured 
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poured on hot: this lye is of different ſtrength, according to the av of the 


A 

Being taken out of this ſecond lye, they are waſhed in clear water, and lik 
again in the meadow; all which ſeveral operations are gene until the linen 
has acquired the deſired degree of whiteneſs. 

They are afterwards put into a weak lye, to reſtore the ſoftneſs which the pre- 
ceding ſtrong lyes bad deprived them of; 3 and aftetwards they waſh them in clear 
water. 

They next rub them with black ſoap, which finiſhes whitening the ſelvages,, 
which would never become perfectly white without the help of ſoap. 

Then they waſh them well, to take off all the ſoap, and put them to ſoak in 
ſour cows milk, the cream being firſt taken off. This perfects their bleaching, 
gives them all their ſoftneſs, and makes them caſt a little nap. Being taken out of 
the milk, they are waſhed again in clear water, for the laſt time. When they have 
undergone all theſe operations, they give them the firſt blue; that is to ſay, they 
dip them into water in which a little ſtarch has been diffolved, together with ſmalt, 
or Dutch lapis, of which the fatteſt and paleſt is the beſt, for the linens muſt not. 
have too blue a caſt. 

The linens being thus bleached, after the manner we have related, the bleach- 
ers or whiteners deliver them into the hands of the merchants to whom they be- 
long, who cauſe them to be properly made up. 

Theſe preparations differ according to the qualities of the linens: for there are 
fome which ought to preſerveall their ſtrength; and others whoſe ſtrength muſt be 
diminiſhed, in order to render them clearer. 

Lawns or cambrics are prepared with ſtarch and pale blue, or r ſmalt diluted with 
clear water. They add fome other drugs, the quantity and quality of which de- 
pend on the workmen's knowledge and capacity. 

Being thus prepared, they are faſtened with ropes to poles fixed in the ground 
at ſome diſtance from each other. When they are three quarters or half dry, 
they take them from the poles, and beat them on marble blocks, with very ſmooth. 
wooden mallets, which is done to beat down the grain, and give them a more 
beautiful appearance. 

After this, they fold them into ſmall ſquares, and preſs them. When they come 
out of the preſs, the dealers in France put their numbers upon them, which are 
written or ſtamped upon ſmall pieces of parchment, and tied to the ſelvage of the 
piece withfilk of different colours, according to the merchant's fancy, ho calls that 
filk his livery; each merchant having his particular colour, which he never 
changes. 

After this, they wrap up the pieces very neatly in brown paper of Ravine, welt. 
beat, tied with ſmall packthread, which they commonly get from Holland. The 
linens are then in a roper condition to be ſold, packed up, and fent tothe places. 
where they are diſpoled of. 

All the clear linens of Picardy, ſuch as plain, ſtriped, or ſpotted Jawns, are pre- 
pared after the ſame manner as thoſe before mentioned; except that theſeare beaten,. 
bur thoſe of Picardy are not. 

It muſt be obſerved that, the lh _ weather is, the eafier are the linens- 
bleached. In fair weather they may be bleached in a month's time; but, i ig foul 
weather, ſix weeks, or more, are hardly ſufficient to complete the operation. 

It muſt alſo be obſerved, that all the linens, of whatſoever kind they be, which 
are bleached in Holland, F * and Picardy, are Gpped | in cows alk 
ter 


* 
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much eaſier to make experiments with this liquor, than with the ſame ſubſtance in 


B . 2 


ater the cream is taken off; it being certain that it is this liquor which gives them 
that delicate whiteneſs fo much admired in the linens which come from thoſe dif-. 
ferent countries. | . | e 

It is cuſtomary with the merchants who ſend their linens to the bleaching 
grounds of Flanders and Picardy, to mark them at each end with one or more let- 
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ters of their names (which marks are male with thread of Epinay, worked with 
the needle); and to faſten at the places where theſe marks are put, ſome ſmall twiſts, 


made alſo of the ſame thread of Epinay; which twiſts have a certain number of 
knots, at ſome diſtance from each other; each knot having its particular value, ac- 


cording as every merchant thinks proper. The marks are put, in order to know 


to whom each piece belongs; and the twiſts, to remember the prices. 
The method of bleaching common linens, as it is practiſed in Anjou —Immediately 
after the pieces are taken from the loom, they are carried to the whitſter, or 


bleacher, who puts them directly into wooden troughs, full of cold clear water; 


where with wooden mallets, which are moved by a water mill, they are 


ſo well agitated and beaten, that they are inſenſibly cleared from all their impu- 
rities. 


Being taken out of the mill, they are ſpread on a meadow, where the dew which 
they receive during a week begins to bleach them. 

Then they are put into a kind of wooden tubs, when they throw over them a 
common lye, quite hot. | 25 | 

The linens having thus gone through the lye, they take them out of the tub, to 
clean them again in the mill ; then they ſpread them a ſecond time in the meadow, 
where they leave them a week, after which they give them a ſecond lye : all theſe 


ſeveral operations are repeated until the linens have acquired a perfect degree of 


whiteneſs. Then they fold them up, after a manner proper to each ſort, and to the 
places for which they are deſigned. | 


do not find that any very conſiderable improvement in the whitening of filk 
and woollens has been lately made, excepting. that it is aſſerted that ſilk may be 
cleared of its impurities.to better advantage by the mild alkali of foda than by ſoap- 
lees, or ſoap ; the former of which is apt to injure its texture, and the latter is ex- 
penſive. It is even ſaid that mere water will accompliſh the ſame, eſpecially if its 
vapour be confined, when heated in a veſſel, upon the principle of Papin's Di- 
geſter. In all probability, however, a proceſs of this nature muſt require peculiar 
management; becauſe the water thus confined would doubtleſs be as active in diſ- 
ſolving the filk itſelf, as cauſtic alkali might be. The remedy or precaution will 
conſiſt in ſuffering the ſteam to eſcape through an aperture, covered by a valve, 
loaded with no greater weight than experiment ſhall ſhew to be ſufficient for the in- 
tended purpoſe. | 7 = 

The dephlogiſticated or aërated marine acid, firſt diſcovered by Scheele, has 
fince been applied to the art of bleaching linens and cottons. Several chemiſts of 
the firſt eminence have attended to the properties of this ſubſtance. Mr. Berthol- 


let has given adeſcription of this method of bleaching in the ſecond volume of the 
Annals of Chemiſtry, of which I ſhall proceed to give an abridgment. 


After mentioning the experiments of Scheele, in a general way, he proceeds to 
relate his own experiments and obſervations. The firſt object which this philoſo- 


- pher propoſed, was to examine the ſolubility in water of the oxigenated muriatic 


acid gas, as he calls it, according to the New Nomenclature; becauſe he naturally 
imagined that, if he could obtain a ſolution ſomewhat concentrated, it would be 


pa the 
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the gaſcous form. He ſoon perceived that the gas was diſſolved in water more 
readily, and in a much larger quantity, than the carbonic acid gas, or fixed air; and 
chat the water, upon ſaturation with it, acquired a very lively ſmell, a yellowiſh 
colour, and peculiar characters. Theſe firſt experiments were made by agitating 
the water in contact with this gas, in the ſame manner as that fluid is uſually im- 
pregnated with the carbonic acid gas ; but the ſuffocating vapour which was emit- 
ted, led him to ſubſtitute the apparatus of Mr. Woulte inſtead of that he had be- 
fore uſed. Between the retort, and the bottles filled with water for the purpoſe 
of impregnation with this gas, he placed a ſmall bottle ſurrounded with ice, to re- 
tain the muriatic vapour which was not oxigenated. The bottles filled with water 
were likewiſe ſurrounded with ice. He 'obſerved, in this operation, that when 
the water became ſatutated with the gas, the gas itſelf aſſumed a concrete form, and 
was ſlowly precipitated to the bottom, b 7 5 20 ct 9 . NET 
If a body with a recurved tube, fig. 15. C. be filled with this water, impregnated 
vith the dephlogiſticated or oxigenated muriatic acid, and the outer extremity. of 
the tube be immerſed under a receiver filled with water; if, in this ſituation, the 
fluid be expoſed to the light of the fun, bubbles are ſoon diſengaged, which paſs 
into the receiver, and are found to conſiſt of pure or vital air. When the bubbles 
have ceaſed to be diſengaged, the liquor is found to have loſt its characteriſtic ſmell, 
colour, and all its diſtinctive properties; and is found to conſiſt of mere water, 
containing a proportion of common muriatic acid. This ſimple experiment, Mr. 
Berthollet obſerves, ought to be ſufficient to afford a conviction, that the oxigenated 
muriatic acid is really nothing but a combination of the muriatic acid with baſis 
of vital air, or oxigene, which is found ſo abundantly in the black oxide or calx of 
manganeſe, that nothing more is neceſſary than to urge this oxide by a ſtrong heat, 
in order to obtain a large quantity. Manganeſe, thus treated, is no longer proper 
to form the oxigenated muriatic acid; becauſe it is deprived of that portion of oxi - 
gene which is required to combine with part of the muriatic acid. | 
He remarks, that light poſſeſſes the property of diſengaging the oxigene which 
was combined with the muriatic acid, by reſtoring that [elaſticity of which it was 
partly deprived ; a reſtoration not to be effected by mere heat: he concludes there- 
fore that the light combines with the oxigene, and that the elaſtic ſtate of vital ait 
is owing. to this combination; which air, by loſing a ſecond time its elaſticity in 
the proceſs of combuſtion, that is to ſay, by a rapid combination with ſome other 
body, again ſuffers the principle of light to eſcape, at the ſame time that much 
heat is diſengaged ; the relation of which laſt ſubſtance with light is ſtill an object 
for future diſcovery. | 4 
If vegetable colours be plunged in the oxigenated muriatic acid, they diſappear 
more or leſs ſpeedily, and more or leſs perfectly. When the ſubſtance under exa- 
mination poſſeſſes a mixture of different colouring parts, ſome diſappear more rea- 
dily, and leave only thoſe which more effectually reſiſt che power of this agent, but 
have nevertheleſs ſuffered a conſiderable alteration. The yellow colouring mat- 
ters uſually reſiſt the moſt ſtrongly, but at lgpeth they all diſappear ;/ and when the 
oxigenated muriatic acid has exerted its whole action, it is found to be reduced te 
the ſtate of ordinary muriatic acid. Hence it follows, that the colouring matters have 
deprived it of the oxigene, or vital air; and have, by this combination, acquired new 
properties, at the ſame time that they have loſt that of producing colours. This 
ingenious chemiſt declines entering, in his preſent memoir, into the properties of 
theſe oxigenated ſubſtances; and proceeds to abſerve, that the oxigenated muriatic 
acid owes its property of deſtroying 8 to the axigene, which not only is e 
E e 
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bined abundantly with it, but ikewiſe adheres with very little force; and readiſy 
paſſes into a ſtate of combination with fuch fubſtances as have a certain degree of 
affinity with it. The habitudes of ſuch a variety of colouring matters as exiſt in 
nature, with the oxigene; with light, with alkalis, and with other chemical agents, 
cannot but form an highly intereſting, and almoſt entirely unexplored, part of na- 
tural philoſophy. __ | A EY 8 l 
After having obſerved the action which the oxigenated muriatic acid exerciſes 


In general upon colouring matter, he concluded that it might produce the ſame 


effect upon thoſe ſubſtances which colour thread and linen, and which the art of 
bleaching propoſes to deſtroy. Without confining himſelf to deſcribe the proceſs 
as now practiſed, he enters into a conciſe detail of the imperfect eſſays he made at 
firſt; a detail which will be by no means without its utility to ſuch as are deſirous 
of carrying the proceſs into execution. n aranag tt 


He at firſt uſed a very concentrated liquor, which he renewed when exhauſted, 


until the thread or cloth appeared ſufficiently white: but, in this way, he ſoon 


perceived that their texture was conſiderably weakened, and that they were even 
entirely deprived of their ſolidity. He therefore ſlightly diluted the liquor, and ſuc- 
eeeded in bleaching his cloth, without altering it; but it ſoon became yellow by 
keeping, and more eſpecially when it was heated, or ſubjected to the action of an 
alkaline lixivium. He directed his refte&ions, therefore, to the cireumſtances of 
the uſual proceſs of bleaching; which he endeavoured to imitate ;z becauſe he had 
adopted the opinion, that the oxigenated muriatic acid ought to act in the fame 
manner as the expoſure of eloth upon bleach-grounds ; which expoſure alone is 
not ſufficient for the purpoſe, but appears merely to difpoſe the colouring matter 


to ſolution in the alkali of lixiviums. He examined the dew Ahich is precipitated 


from the atmoſphere, and likewiſe that which is afforded by thꝶ nocturnal tranſpi- 
ration of plants; and obſerved that both the one and the other were ſaturated 
with oxigene to ſuch a degree, as to deftroy the colour of paper weakly tinged with 
turnſole; and he remarks that the ancient prejudices reſpecting May dew, which 
is the ſeaſon wherein the tranſpiration of plants is abundant,” might probably de- 
pend on ſome obfervation of this nature. J eh K e! 
He therefore employed, akernately, the lixiviums, and the action of the oxi- 
nated muriatic acid; by which means he obtained a permanent white. And as it 


1 practice, in the ordinary way of bleaching, to paſs the cloth through ſour 


milk, or vitriolic acid diluted with a large quantity of water, he made the trial 
Hkewiſe of paſſing his cloths through a very diluted ſolution of vitriolic acid, and 
obſerved that the white was much brighter. ee | 
As ſoon as he had madeufe of the intermediatelixiviums, he found that it was not 
neceſſary to uſe a concentrated liquor, or to leave the cloth long in the fluid at 
each immerſion. By this obſervation he avoided two inconveniences, which might 
have rendered the proceſs impracticable in the large way: the firſt is, the ſuffo- 


cating ſmell of the fluid, which would be very incommodious, and even highly 


dangerous to be reſpired for a long tinge, and which has diſcouraged ſeveral opera- 
tors from purſuing their attempts in this way; the ſecond is, the danger of weaken- 
ing the cloth. At this period of his experiments he likewiſe gave up the idea of 
mixing alkali with the oxigenated muriatic acid, as he had before done in moſt of 


his experiments *. 


- 


This was the ſtate of the experiments of this excellent chemiſt, when he repeated 


* o 
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them in the preſence of the celebrated Mr. Watt. A ſingle glance, he obſerves, is 
{i:ficient to a philoſopher whoſe abilities had been ſo long exerciſed upon the 
arts. Mr. Watt ſoon afterwards wrote to him from England, that in his firſt ope- 
ration he had bleached five hundred pieces of cloth on the premiſſes of Mr. Gri- 
gor, who has large bleach- grounds at Glaſgow, and continues to uſe this new 
roceſss. | i doch | \ | 176 2 | 
1 In the mean time Mr. Bonjour, who had aſſiſted Mr. Berthollet in his experi- 
ments, and who to a large ſhare: of ſagacity has added a very extenſive know- 
ledge in chemiſtry, entered into an agreement with Mr. Conſtant of Valen- 
ciennes to form an eſtabliſhment in that town. This project was oppoſed by the 
prejudices and intereſt of the bleachers, who were apprehenſive of the competi- 
tion of a neẽ method. Mr. Conſtant could not even procure a piece of ground 
in the town of Valenciennes: but the Count de Belainge favoured this enter- 
priſe, and gave up a piece of ground which poſſeſſed every advantage; but, being 
at a certain diſtance from Valenciennes, would. have the diſadvantage of diſtance, 
if any manufactory ſhould be eſtabliſhed at Valenciennes itſelf. Mr. Bonjour had 
given up the well-grounded hopes which his knowledge and. talents. gave him 
. reaſon, to expect at Paris; and had in return found, in the enterpriſe to which he 
had devoted his attention, nothing but thoſe diſguſting circumſtances which 
-uſually accompany new ꝓroceſſes in the arts. He addrefled himſelf to the Bu- 
reau de Commerce, not to reward his ſervices, but to requeſt that he might be 
defended from the diſadvantages and obſtacles which prejudice and an oppoſition 
ol intereſt had created in Valenciennes, by granting to him a certain ſpace of 
1wo leagues round Valenciennes and Cambray, in Which he alone might, during 
a certain number of years, exerciſe this new art; without conſtraining in any re- 
ſpe& thoſe. who might chuſe to adhere to the ancient proceſſes, or attempt new 
proceſſes, in which no uſe ſhould be made of the oxigenated muriatic acid. He 
offered to inſtruct in his manufactory, in all the details of his proceſs, all 
ſuch as might be deſirous of uſing it, and might obtain the ſanction of the miniſtry, 
It is probable that, if his requeſt had been granted, the eſtabliſhment at Valen- 
ciennes might have produced a greater degree of confidence in thoſe who had un- 
dertaken to make the neceſſary advances. It is probable, continues Mr. Ber- 
thollet, that they might have ſhortened their trials, inſtead of eſtabliſhing the 
| proceſs at Courtray, as they have done; many artiſts might probably have been 
formed under the direction of Mr. Bonjour; and a great number of eſtabliſhments 
might have been formed in the French provinces, by avoiding thoſe fruitleſs 
trials which tend to throw diſcredit upon an uſeful art. eee 96 
As ſoon as Mr. Berthollet had reaſon to hope that the proceſs might be exe- 
cuted in the large way, he endeavoured to diminiſh the price of the liquor, by de- 
compoſing the marine ſalt in the very operation which ſerved to form it. His 
firſt trials were unſucceſsful; but Mr. Welter, a young and ingenious chemiſt to 
whom Mr. Berthollet had entruſted: the management of the proceſs, obſerved 
that it might be of advantage to dilute the vitriolic acid; and the operation then 
ſucceeded in the moſt ſatisfactory manner. He immediately wrote to Mr. Bon- 
jour and Mr. Watt, the latter of whom informed him that he had made this 
change from the firſt; and the operation was long afterwards deſcribed by Mr. 
Chaptal, in a Memoir forwarded by him to the Academy of Sciences. Mr. Watt 
had likewiſe made uſe of a certain caſk or butt, of a conſtruction which Mr. Ber- 
thollet was not acquainted. with; Daſs before this apparatus, was mene, — 
: * 3 by C2 elter 
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welter had conſtructed one, which is not only very proper to prepare the oxi- 


LY 


genated muriatic acid, but very well calculated for ſeveral other chemical oge- 
rations. i | greys . 
The intention, of this apparatus is to multiply the ſurfaces of contact between the 
gas and the water, as it is evident that the combination can take place only at 
their ſurfaces. That part of the gas which did not enter into combination in the 
lower ſpace, where it is firſt conveyed, paſſes into a ſecond cavity or ſpace which is 
above the tube intended to give it vent. The veſſel which is intermediate between 
the pneumatic caſk and the diſtillatory mattraſs, is deſigned to retain that part of 
the muriatic acid which is not oxigenated: a ſmall quantity of water is put into 
this veſſel, a glaſs tube being plunged therein, the height of which exceeds that of 
the column of water the gas muſt overcome in the caſk. The gas which paſſes out 
of the mattraſs compreſſes the water in the intermediate veſſel with a force equal 
to that oppoſed to its diſengagement ; ſo that the water riſes in the tube of ſafety, 
and forms a column equal to the weight of the water which preſſes on the tube 
through which the gas enters the caſk. But if, during the operation, a ſudden 
cooling or rapid abſorption of gas ſhould take place, the water deſcends again 
in the tube, the air of the armoſphere enters, and prevents a vacuum from being 
formed within, which would have been attended with a reſorption of the liquor, 
and conſequently break the diftilling veſſel 1 Pres ſudden cooling. This tube of 
fafety, which is likewiſe due to the ingenious Mr. Welter *, is equally applicable 
to other pneumatic diſtillations. 18 55 - £4 
If the oxide or calx of manganeſe be of a good kind, in fmall cryſtals, and con- 
tain very little foreign matter, the proportions which Mr. Berthollet found beft 
calculated for diſtillation, are the following  _© 7 
Six ounces of pulverized calx of manganeſe, one pound of pulyerized ſea ſalt, 
twelve ounces af concentrated vitriolic acid, and from eight to twelve ounces of 
water. If the calx of manganeſe contain foreign earth or metallic ſubſtances, the 
quantity muſt be augmented in proportion to its impurity. It will be known, 
after the operation, whether a ſufficient quantity has been employed; becauſe a 
ſmall quantity ought to remain undecompoſed, and of its original black colour: 
from this obſervation, the quantity proper to be uſed in the following operations 
may be aſcertained. e . 
hen the calx of manganeſe is found to contain calcareous ſpar, as may be 
known by its efferveſcing upon the contact of a ſmall quantity of vitriolic acid, it 
is proper to waſh it before the operation with diluted vitriolic acid, to ſeparate the 
calcareous part, which might be troubleſome on account of the efferveſcence it 
produces: the calx muſt be dried after this waſhing. N 
Mr. Berthollet is of opinion, from his trials, that when the calx of manganeſe 
contains much phlogiſticated air, it is ſcarcely proper to form the oxigenated mu- 
riatic acid: Mr. Fourcroy however aſſerts, that the phlogiſticated air eſcapes in 
diſtillation from manganeſe by a degree of heat leſs than ignition, but that igni- 
tion is neceſſary to deprive it of its vital air. It might perhaps be found advan- 
. er to make uſe of this information to purify ſuch manganeſe as contains phlo- 
gifticated air, by ene off this laſt aerial ſubſtance by a moderate heat before 
it is applied to the purpoſe of oxigenating the marine acid. HE 
A greater or leſs quantity of water muſt be added, not only according to the 


ah Likewiſe thought of by the celebrated ChagtzlSce his Elements of Chemiſtry. "rn 
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degree of the concentration of the ſulphuric acid, but likewiſe according to the 
quantity of matter ſubjected to diſtillation. If this quantity be conſiderable, the 
acid muſt be more diluted than if it be ſmall. It might be more advantageous to 
make uſe of an acid which had not been concentrated; becauſe the operation of 
concentrating it adds to its price, and it is obliged to be again diluted with water. 
But Mr. Berthollet obſerves, that this ſaving can only take place when the manu; 
factory of the vitriolic acid is near at hand; for in thoſe ſituations where this 


acid is to be brought from a conſiderable diſtance, the expence of carriage of a 


greater quantity of fluid might exceed that of concentrating it. 


W hen the materials are prepared, the calx of manganeſe muſt be carefully 


mixed with the ſea ſalt, and the mixture introduced into the diftillatory veſſel, 
placed on a ſand bath: the vitriolic acid muſt then be diluted, and ſuffered to 


cool; after which it is to be poured on the mixture, and the tube of communi- 


cation between the mattraſs and the intermediate veſſel quickly fitted in. A par- 
ticular attention to the lutings is required in this operation. Mr. Chaptal takes 
notice, that when the vapour is perceived to eſcape by the ſmell, it is ſometimes 
difficult to afcertain the imperfect place; but that if a feather dipped in volatile 
alkali be paſſed on ſuch occaſions over the lutes, it will ſnew the faulty place, by 
the white cloud of ammoniac formed in conſequence of the combination of ma- 
rine acid with the volatile alkali. 


- 


The ſize of the veſſels ought to be ſuch, that the mattraſs ſhould be about * 


third empty; and that, for the quantity here laid down, the caſks ſhould contain one 
hundred pints of water, with an empty ſpace of the bulk of about ten pints; be- 


cauſe, when the gas comes to occupy the cavities deſigned to receive it, the water 


will require a ſpace into which it may aſcend. at 
Before the operation is begun, the pneumatic caſk muſt be filled. The mixture 

being made, the gas, which ſoon begins to be diſengaged, firſt drives the atmo- 

ſpheric air out of the apparatus. As ſoon as it is apprehended that the atmoſpheric 


air has paſſed into the cavities, it is emptied out by means of a recurved tube, ſuc- 


ceſſively introduced beneath each; and in order to drive the water out which has 
entered into the tube, Mr. Berthollet recommends blowing ſtrongly into it. The 
operation is ſuffered to go on without the application of heat, until it is perceived 


that the bubbles are more flowly emitted: at this period, a ſlight degree of heat is | 


applied. It muſt not be ſtrongly urged at the beginning; but by a gradual in- 
creaſe it 1s at laſt to be carried to ebullition, towards the end of the operation. It 
may be known when the operation is near its termination, by the tube of commu- 
nication and intermediate veſſel becoming hot. eren | 
When the gas is no longer diſengaged but in ſmall quantities, the fire is to be 
put out, and a ſufficient time muſt be ſuffered to elapſe until the mattraſs is nearly 
cold. The tube of communication may then be removed, and hot water poured 
in to keep the matter in ſolution, that it may be more eaſily taken out: this reſidue 
is to be poured into a large veſſel, intended to preſerve it for a uſe to be preſently 
mentioned. The operation laſts longer in proportion to the quantity of matter. 


With the before-mentioned quantity, it ought to laſt five or fix hours. It is pro- 
per not to be too much in haſte, becauſe a larger quantity of gas is by that means 


obtained. One ſingle perſon may inſpe& and manage ſeveral of theſe apparatus, 
and the quantities may be much larger. 


The intermediate veſſel gradually becomes filled with a fluid, which conſiſts of 
pure but weak muriatic acid: ſeveral operations may however be made withoug 
taking it out; but when it is apprehended that there is not a ſufficient ſpace leſt 
T6324 | | empty, 
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empty, this acid is taken out by means of a ſyphon : and, when its quantity is 
conſiderable enough, it may be fubſtiruted inſtead of the mixture of ſulphuric / 
acid and muriate of foda, in a fimilar operation, if it be not wanted for another 
uſe. ' In order that the quantity of commen muriatic acid which paſſes out of 
the mettraſs, may be inconſiderable, it is expedient that the firſt tube ſhould 
make a right angle, or even a more obtuſe angle, with the body of the mattraſs. 
During the operation, it is neceſſary to ſtir the water, from time to time, by means 
of the agitator, in the apparatus, to favour the abſorption of the gas by the water. 
Wen this is completed, the liquor is ſufficiently ſtrong to be uſed in bleaching. 
A {ſmaller proportion of water may be put into the caſk, and the fluid may af- 
terwards be properly diluted. . r a HEUUS 
In this ſtate of concentration, though the liquor retains a conſiderably ſtrong 
ſmell, yet it cannot prove noxious, or even very inconvenient, to thoſe who uſe 
it, It is nevertheleſs proper to conduct it into the veſſels in which the cloths are 
arranged by wooden channels, fitted to the opening at the lower part of the caſk. 
It is proper to draw off the liquor from the caſk as ſoon as it is prepared, becauſe 
it acts upon the wood, and not only becomes by that means weaker, but likewiſe 
haſtens the deſtruction of the caſk : but when it is conveyed into a veſſel in which 
cloths are properly placed, theſe ſpeedily weaken it to ſuch a degree that it does 
not perceptibly a& upon the wood. 
The cloths are to be prepared by leaving them twenty-four hours in water, or 
{till better in the old lixivium, to extract the drefling ; after which they muſt be 
once or twice well waſhed in alkaline lixiviums, becauſe all that part which can 
be extracted by the lixiviums would have neutralized a portion of the liquor, 
which requires to be carefully uſed. After this the cloth muſt be carefully 
waſhed, and diſpoſed upon ſticks in ſuch a manner that it may be impregnated 
with the liquor poured on it, without any part being compreſſed. The — of 
the ſticks, as well as the caſł and veſſel intended to contain the cloths, ought to 
be conſtructed without iron ; becauſe this metal becomes calcined by the oxige- 
nated muriatic acid, and would produce iron-moulds, not to be taken out but by 
means of ſalt of forrel.© e 1 
The firſt immerſion muſt be longer than the following ones; it may laſt three 
hours: after which, the cloth is to be taken out, lixiviated anew, and then put into a 


ſhallow veſſel, in order that new liquor may be poured on it. It is ſufficient that this 


immerſion, and the following, ſhould continue for the ſpace of half an hour. The 
cloth is taken out, and cleared of the liquor by preſſure; then lixiviated, and ſub- 
jected to new immerſions. The ſame liquor may be uſed until it is exhauſted ; 


and when i is found to be much weakened, a proportion of the liquor which has 


not been uſed may be added. | 7 

When the cloth appears white, excepting at the ſelvidges, and a few threads 
darker than the reſt, it muſt be impregnated with black ſoap, and ftrongly rubbed; 
after whic': it is to be lixiviated for the laſt time, and immerſed once more in the 


liquor. | 


The number of lixiviations and immerſions which are neceſſary, cannot be de- 
termined, becauſe it varies according to the nature of the cloth: the limits of 
this number, however, are between four and eight, for linen and hempen cloths, 
Mr. Berthollet expreſſes his inability to point out the beſt method of making the 
alkaline lixiviums; this uſeful art being ſtil] a matter of mere practice, and va- 
riouſly performed in different places. 7 appeared advantageous to him to ren- 
der the alkali cauſtic, by mixing one third of lime; but in-this caſe care _— 

N 4 taken 
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taken that the lixivium be ſtrained through a cloth, in order that the calcareous 
earth may not mix itſelf with the linen, as its particles might corrode or wear it 
by their hardneſs. By this management the lixivium being rendered more ac- 
tive, does not require ſo large a quantity of alkali; and neverthelefs, if the quan- 
tity of alkali be not too conſiderable, it produces no damage to the cloth, not- 
withſtanding the contrary prejudice, which is very general. He has likewiſe re- 
marked that it was of no advantage, and even prejudicial, that the lixiviations 
ſhould be of long duration; but it is neceſſary that the fluid be very hot, and of 
conſiderable ſtrength, otherwiſe the cloths bleached by the acrated marine acid 
would become coloured and ruddy when ſubmitted to new lixiviations. : This 
accident took place in the trials already mentioned. Cottons are much more 
eaſily and ſpeedily bleached than linens : two lixiviums, or at moſt three, with 
the ſame number of immerſions in the liquid, are ſufficient ; and as they are ſo 
much the more readily bleached, it is advantageous, when linen, hemp, and cot- 
ton are to be bleached, to reſerve the liquors for the latter which have been al- 
ready weakened by exerting their action on the former. Such liquors as are ſo 
exhauſted as ſcarcely to act upon hemp or linen, will do very well for cotton. 

After the laſt immerſion in the liquor, the cloth muſt be plunged in ſour milk, 
or water acidulated with vitriolic acid. The true proportion is not well aſcer- 
tained ; but our author thinks, from his experiments, that one part of the acid by 
weight, with fifty parts of water, may be employed ſucceſsfully, and without dan- 
ger. The cloths are to be kept about half an hour in this fluid, warmed; aſter 

which, they muſt be ſtrongly preſſed, or wrung, and immediately plunged in com- 

mon water: for, if they were ſuffered to dry by evaporation, the vitriolic acid, be- 
coming concentrated, would attack them. When the cloths are well waſhed, 
nothing more is neceſſary than to dry and prepare them in the uſual manner. 
It is an obvious precaution, that this acid water be not too ſtrong, as it would 
of courſe injure the texture of the ſtuffs. | 8 | 

Fig. 1. Pl. II. exhibits the apparatus for preparing the liquid intended to be uſed . 
in this new method of bleaching. A B C is a furnace; c is the mattrafs, or diſtilla- 
tory veſſel; G H I the tube of communication with K, the intermediate veſſel; 
L the tube of fafety; Ma tube communicating with the tub N, the ſection of 
which tub is exhibited in fig. 2, while the lower orifice of this tube is ſeen at 
y. In the tub N are fixed three inverted veſſels, open beneath, as repreſented in - 
fig. 3, and intended to contain the aëriform marine acid. PPP are agitators 
for the purpoſe of ſtirring the water by the rotation of the upright poſt O Q. The 
effect of this apparatus may be eaſily underſtood, by conſidering that the aeriform 
dephlogiſticated marine acid, ifluing from the tube y, paſſes into the veſſel X, un- 
til it has excluded the water it may contain: after which the ſurplus iflues through 
the tube Z, and runs into the ſecond velſiel ; which, becoming allo filled, affords 
its ſurplus to the third, or uppermoſt veſſel. Hence it follows, that three furfaces 
of the water are expoſed to an atmoſphere of dephlogiſticated marine acid; and 
theſe ſurfaces muſt of courſe be changed by the rotation of the agitators, In this 
manner the water becomes impregnated, and may be drawn off at P. It is of con- 
ſequence to aſcertain its relative ſtrength, in order that the experiments may at all 
times be equally ſucceſsful. Mr. de Croiſille makes uſe of a ſolution of indigo in 
the vitriolic acid; for which purpoſe he takes one part of finely- pulverized in- 
digo, with eight parts of concentrated vitriolic acid. This mixture is kept in a 
mattraſs for ſeveral hours on the water bath; and, when the ſolution is complete, 
it is diluted with a thouſand parts of water. In. order to aſcertain the force of the 


ö oxige- 


Ws. + © ©. ol a [ 216 J 3$ L E 


exigenated muriatic acid, one meaſure of this ſolution is put into a graduated tube 
of glaſs, and the liquor or impregnated water is added, until the colour of the in- 
digo is completely deſtroyed. In this way it is aſcertained, by means of the gra- 
duations, how many meaſures of any liquor, whoſe goodneſs has been aſcertained 
by direct experiments upon linen or cotton, are neceſſary to deſtroy the colour of 
ane meaſure of the ſolution of indigo; and this number will ſerve to aſcertain the 
reſpective force of all the liquors which are required to be compared together. 

Mr. Watt makes uſe of a ſolution of cochineal for the ſame purpoſe. . ire 
Ihn the fixth volume of the Annals of Chemiſtry, Mr. Berthollet has publiſhed 
ſome additions to the foregoing Memoir, which, on account of its extenſive utility, 
I have ſcarcely at all ſhortened. They are the following: Mr. Welter finds that 
it is advantageous to terminate the proceſs, by expoſing the thread or cloth for 
three or four days in the field; during which they muſt be occaſionally watered, 
and afterwards waſhed with pure water. He conſiders this expofition as indiſpen- 
ſable. But Mr. Berthollet obſerves, that other perſons have bleached to the perfect 
ſatisfaction of artiſts without it; though he admits that it may happen, in the large 
way, that certain pieces may not turn out perfectly white after the laſt operation, 
in conſequence of ſome of their parts having ſuffered caſual preſſure; and hethinks 
that, although a continuance of the operation would remove theſe imperfections, it 
might, in ſuch caſes, prove more advantageous to remove them by expoſufe on 
the graſs; very little loſs of time, and no conſiderable extent of premiſes, being 
required for this purpoſe. | 

- - Mr. de Croiſille has excluded the uſe of wood in every part of his apparatus; 
and has applied the proceſs not only to bleaching, but to the diſcharging of co- 
lours in dyed cottons or linens. | - | 

Mr. Berthollet further obſerves, that the precaution of plunging the cottons in 
pure water, after they have been taken out of the acidulated water, is not ſuf- 
ficient ; but it is neceſſary to plunge them into a weak cauſtic lixivium, mode- 
rately heated, and keep them there for a ſhort time. - 

When the liquor is ſuffered to run immediately into the troughs, care muſt be 
taken to mix it well with the agitator ; becauſe otherwiſe the moſt ſaturated li- 
quor, which occupies the lower part of the veſſel, running firſt, would exert too 
ſtrong an action; or if half or three quarters of the liquor be drawnoff,jand mixed 
with the proper quantity of water, according to the precautions before eſtabliſhed, 
the reſt of the fluid may be uſed together with the water for the ſucceeding ope- 
ration: laſtly, he obſerves that this proceſs, ſimple as it is, can ſcarcely be carried 
into execution, without, in the firſt inſtances, being directed by a perſon to whom 
the operations of chemiſtry are familiar. He obſerves that a diminution, or even 
an equality of the expences, relative to the ordinary proceſs, is not to be hoped for, 
excepting for the bleaching of fine cloths, unleſs the operator poſſeſſes a good 
proceſs to extract the ſoda from the reſidue of the diſtillation ; and without this 
condition the bleaching of coarſer cloths ought not to be undertaken, excepting 
in thoſe caſes wherein the advantages ariſing from the ſpeed of the operation, 
the facility of performing it in all places and at all times, and the diminution of 
the ſtock or capital, are ſufficient to compenſate for the excels of the price. Theſe 
obſervations are perhaps applicable to linens, and not cottons. It is not poſſible, 
he continues to obſerve, to lay down principles applicable to every particular caſe; 
but he adviſes thoſe who may undertake this object, to begin by trials, and by 
means of thoſe trials to form calculations, without any allowance on the favour- 
able fide. On the other hand, he adviſes the operator not to ſuffer himſelf el 
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impoſed on by thoſe loſſes which arife for want of being familiarized with the 
operations; as there is no great expence incurred by making trials for a time, by 
which this advantage is derived, that the operator renders himſelf more expert 
For carrying more extenſive proceſſes into effect. | 7 5 
BLENDE. An ore of zinc, likewiſe knowh by the name of Mock Lead, 

Falfe Galena, or Black Jack. There are ſeveral varieties of this ore. In general, 
they contain about half their weight of zinc, about one fourth ſulphur, and the reſt 
iron, copper, lead, and ſome earth in varied proportions. 1 | 
BLOOD. The fluid which firſt preſents itſelf to obſervation when the parts 
of living animals are divided or deſtroyed, is the blood, which circulates with con- 
fiderable velocity through veſſels, called Veins and Arteries, diftributed into 
every part of the ſyſtem. It can ſcarcely admit of doubt, that the component 
parts, or immediate principles, of the blood muſt differ in the various and ex- 
ceedingly diſſimilar genera and ſpecies of animals which occupy the land and wa- 
ters of the globe; and that there are likewiſe differences in the ſtate or compo- 
ſition of this fluid in the ſame animal according to its ſtate of health, as well as the 
ſituation of the veſſels from which it may be extracted. Theſe differences can be 
-aſcertained only by the united efforts of the anatomiſt and the chemiſt. But as the 
difficulty and extent of the ſubje& have hitherto prevented any conſiderable pro- 
greſs, it becomes an object of neceſſity to confine our attention to the blood of 
man, or of ſuch quadrupeds as afford this fluid in a ſtate not obviouſly different 
rom that of the human ſpecies. | | 1 
Recent blood is uniformly fluid, and of a ſaline or ſlightly ferruginous taſte. 
Under the microſcope, it appears to be compoſed of a prodigious number of red 
globules, ſwimming in a tranſparent fluid. After-ſtanding for a ſhort time, its 
parts ſeparate into a thick red matter, or craſſamentum, and a fluid called Serum, 
If it be agitated till cold, it continues fluid; but a conſiſtent polypous matter ad- 
heres to the ſtirrer, which by repeated ablutions with water becomes white, and 
has a fibrous appearance: the craſſamentum becomes white and fibrous by the 
ſame treatment. If blood be received from the vein in warm water, a fimilar 
filamentous matter ſubſides, while the other parts are diſſolved. Alkalis prevent 
the blood from coagulating ; acids, on the contrary, accelerate that effect. In 
the latter caſe, the fluid is found to contain neutral ſalts, conſiſting of the acid it- 
ſelf, united with mineral alkali, which conſequently muſt exiſt in the blood, pro- 
bably in a diſengaged ſtate. Ardent ſpirit coagulates. blood. On the water 
bath, blood affords an aqueous fluid, neither acid nor alkaline, but of a faint 
ſmell, and eaſily becoming putrid. A ſtronger heat gradually dries it, and at the 
ſame time reduces it to a maſs of about one- eighth of its original weight. In this 
Nate it ſlightly attracts the humidity of the air, and efferveſces with acids; but by 
a longer expoſure for ſome months it becomes covered with an effloreſcence of 
mild mineral alkali. By deſtructive diſtillation, this animal fluid affords a wa- 
tery liquor, holding in ſolution a neutral falt with exceſs of volatile alkali, but 
whoſe acid part has not been well aſcertained : next follow a light oil, a denſe 
coloured oil, and foul or oleaginous volatile alkali. The reſidue is a coal of a very 
different incineration, containing common ſalt, mineral alkali, and an earth, which 
is probably a combination of lime and phoſphoric acid. ; 3 
The ſerum af blood exhibits marks of a diſengaged alkaline ſalt, and is greatly 
diſpoſed to putrefy. It unites with water in all proportions, and forms a milky fluid, 
which may be coagulated by acids, or ardent ſpirit. An inereaſe of temperature cauſes 
ſerum to become conſiſtent, with little or no Joſs of weight, in the ſame manner as 
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the white of egg; and it is accordingly uſed for the ſame purpoſe in clarifying: 
liquids. From a variety of experiments, it appears highly probable that white 
of egg, ſerum of blood, and the pure curd of milk do not effentially differ from 
each other : and to theſe we may perhaps add the vegetable gluten, which cons» 
fideradiy reiembies cheeſe. | | 

Alkalis render the ſerum of blood more fluid: acids coagulate it, and exhibit: 
the neutral falt they would have produced by combination with mineral alkali. 
The coagulum affords, by diftillation, phlegm, mild volatile alkali, and a thick fe- 
tid oil; and the refidue affords mild mineral alkali. Theſe products are the ſame - 
as are afforded by the ſerum itſelf. 45 777 . ö 

Serum is coagulated by ardent ſpirit, merely by the loſs of part of its water. 
When rendered concrete by heat, and expoſed to the action of nitrous acid, it af- 
fords phlogiſticated air by a ſlight heat, which is followed by nitrous air; and the 
reſidue affords acid of ſugar, together with a ſmall portion of acid of apples. 

The craſſamentum of blood, when treated in the way of deſtructive diſtillation, 
becomes dry and brittle, at the ſame time that it emits an alkaline phlegm : this 
is followed by an empyreumatic ſtinking oil, and concrete volatile alkali. A. 
ſpungy brilliant coal remains, which by treatment with vitriolic acid is found to- 
contain mineral alkali and iron, as appears by the production of Glauber's ſalt and: 
martial vitriot : coaly matter and photphorated lime are then left behind. 

The fibrous matter which is obtained by waſhing the red part of the blood, re- 
ſembles the ſerum in many of its properties; though it differs from it in not being 
foluble in water, in becoming hard by a very gentle heat, and in not combining. 
with alkalis. Aeids unite with it, and in particular the nitrous acid diſſolves i 
and extricates phlogiſticated and nitrous air; while the reſidue, by evaporation, 
affords acid of ſugar in cryſtals, a peculiar oil in flocks, and the phoſphoric falt 
of lime. Its volatile products, by deſtructive diftillation, are nearly the fame as 
thoſe of ſerum : but its reſidue contains no ſalt, except the combination of lime 
and phoſphoric acid; the other falts it might have contained having probably 
been carried off during the waſhing. Marine acid. forms a. green jelly wich the 
fibrous part of the blood. 4 | 

Blood contains much iron. The experiments of Menghini, Bucquet, and Lorry. 
prove that the metal is capable of paſſing into the blood by the firſt paſſages, . 
fince patients who are under a courſe of martial medicine void it by the way of 
urine. When the coagulated part of the blood has been waſhed, if that part: 
which has retained the colouring matter be burned, and the cgal be lixiviated, the- 
refidue of this lixivium is in the ſtate of ſaffron of Mars, of a fine colour, and 
uſually obedient to the magnet. 195 

The colour of blood has been attributed to this iron; and it is very true that the 
eolour appears to be entirely formed of it; for there exiſts no veſtige of this metal in 

the waſhed and diſcoloured coagulum: but as, on the other hand, the blood does 
not become coloured without the concourſe of air, and as vital air alone is abſorbed 
in reſpiration, it appears that the colour is owing to tron calcined by the pure air, 
and reduced to the ſtate of red calx. | | 5 5 

BLOW-PIPE. This uſeful inftrument has been already deſcribed under the 
article Ar PAR AT us, which fee. The preſent article will therefore conſiſt of an 
account of the materials, or ſubjects, upon which experiments are made with this 
inſtrument. The bodies intended to be heated by the blow - pipe muſt not in ge- 
neral exceed the ſize of a pepper - corn, unleſs bellows and very large flame be uſed. 
The proper ſupports are either a piece of ſmooth cloſe-grained charcoal, E 
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bodies as are not ſubject to ſuch an alteration of their properties, from the in- 
flammability of the coal, as might be contrary to the nature of the inveſtigation. 
This ſupport is therefore molt frequently uſed ; as it is properly adapted for fa- 
line, earthy, and many metallic bodies. The other ſupport conſiſts of a ſpoon, 
ſomewhat leſs than a quarter of an inch in diameter, made of a metal not ſubject 
to calcination ; that is to ſay, pure gold, filver, or platina, or ſuch a mixture of 
theſe metals as might be found to be leaſt deficient in the requiſite degree of hard- 


neſs, which gold or filver alone does not poſſeſs. Bergmann adviſed to add one- 


tenth of platina to a given maſs of ſilver. I find, however, that this mixture, with 
picked grains of crude platina, forms a compound harder indeed than pure fil- 
ver, but ſubject to bliſter at a low red heat, and perhaps more fuſible than filver 
itſelf. Thereis, however, novery conſiderable inconvenience reſulting fromthe uſe 
of a ſmall ſpoon, either of gold, or of filver ; and platina, purified to ſuch a degree 
as to be perfectly malleable, and to exceed 21,0 in ſpecific gravity, poſſeſſes 
every quality which can be wiſhed for. The fmall metallic ſpoon muſt of courſe 
be properly fixed in a ſocket of metal, provided with a wooden handle. 
Very ſmall or pulverulent ſubſtances are apt to be carried away by the current 
of flame. Theſe may be ſecured by making a ſmall hole in the charcoal, in 
which the powder is to be put, and covered with another ſmall piece of charcoal, 
which partly protects them from the flame. Some experiments of reduction are 
made by binding two ſmall pieces of charcoal together, cut in a channel along 
the piece intended to be the undermoſt, and making a cavity in the middle of 
this channel to contain the ſubject matter of examination. With this apparatus 
the flame is urged through the channel between the two pieces of coal, and vio- 
lently heats the ſubſtance in the cavity, which may be confidered as a clofed 
veſſel. | | . 5 
A great number of mineral bodies are not fuſible by mere flame, urged by 
common air through the blow- pipe; though dephlogiſticated or vital air ſub- 
ques moſt bodies. 4 4 FE 
Whenever therefore the fuſion of any refractory ſubſtance is to be attempted, 
ſome other ſubſtance muſt be added which is more fuſible, and capable of diſ- 


ſolving-the former. Theſe ſolvents in the dry way are diftinguiſhed by the name 


of Fluxes, and, like the ſolvents uſed in the humid way, are moſtly ſaline. It may 
_ eaſily be imagined, that the nature of the products will greatly vary, according to 
that of the flux which enters into combination with them; and accordingly they 
are varied in experiments, as well as in operations in the large way. The blow-pipe 
experiments, though conducted upon the ſame principles as thoſe upon a larger 
ſcale, differ nevertheleſs from them in two particulars ; namely, that the whole of 
the phenomena are viſible throughout, and that the reſidues are of no value, other- 
| wiſe than as they ſerve to indicate facts. For theſe reaſons, every flux without ex- 
ception might be uſed with the blow- pipe, provided it were not of ſuch a nature as 

| to fink into the charcoal. We may therefore ſele& a certain ſmall number of the 
moſt convenient fluxes, and note the effects which they reſpectively produce upon 
the various mineral bodies; and theſe will ſerve as indications to enable the che- 
mical enquirer to diſtinguiſh them again with a much greater degree af accuracy 
than by their external figures, not to mention that he may alſo derive the greateſt 
advantage with regard to the more extenſive operations he might be diſpoſed to 
undertake. A conſiderable part of this preliminary labour has already been per- 
formed by Engeſtrom, Bergmann, Mongez, and others; and it is now become 
uſual for chemiſts, among their other experiments on minerals, to mention their 
ct RIS, > > „„ | = babitudes 
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habitudes with the blow-pipe. In the following general ſketch, I ſhall chiefly res 
cur to Bergmann's Treatiſe on the Blow-pipe, of which we have an Engliſh tranſ- 
lation in the ſecond volume of his Eſſays. A good Treatiſe on this ſubje& by 
Engeſtrom may likewiſe be conſulted at the end of the Engliſh edition of Cron- 
ſtedt's Mineralogy; and the habitudes of a very great number of bodies with the 
blow-pipe may be ſeen in the French edition of Bergmann's Sciagraphia Regni 
Mineralis, by the abbe Mongez, under the title of Manuel du Mineralogiſte. 
The fluxes which have obtained the general ſanction of chemiſts, on account: 
of the extenſive uſe they have been applicd to by Bergmann, are : 

1. The phoſphoric acid, or rather the microcoſmic ſalt, as it is generally called, 
which contains that acid, partly ſaturated with mineral, partly with volatile alkali, 
and loaded beſides with much water and a gelatinous fat. This ſalt, when. ex- 
poſed to the flame, boils and foams violently with a continual crackling noiſe, un- 
til the water and volatile alkali have flown off: afterwards it is leſs agitated, ſend- 
ing forth ſomewhat like black ſcoriz, ariſing from the burned gelatinous part: 
theſe are ſoon diſpelled, and exhibit a pellucid ſphærule, encompaſſed by a beau- 
tiful green cloud, which is occaſioned by the deflagration of the phoſphorus ariſ-- 
ing from the extrication of the acid by means of the inflammable matter. 

The clear globule which remains upon the removal of the flame, continues 
longer ſoft than that formed by borax, and therefore is more fit for the addition 
of the matter to be diſſolved. The volatile alkali is expelled by the fire, and 
leaves an exceſs of acid, which eaſily attracts moiſture in a cool place. 7 
2. The mineral alkali, or fal ſodæ, which, when fuſed upon charcoal, melts ſu- 
perficially with a crackling noiſe, penetrates the charcoal, and diſappears. This, 
in the ſpoon, yields a permanent ſphærule, fo long as it is kept fluid by the blue 
apex of the flame; but when the heat is diminiſhed, it aſſumes a milky opacity, . 

and cannot be employed upon charcoal. This alkali attacks ſeveral fubſtances, . 
particularly ſiliceous matters. | 5 
3. Cryſtallized borax, expoſed to the flame upon charcoal, at firſt becomes 
opake, white, and wonderfully intumeſcent; it throws out branches and various 
protuberances: but when the water is expelled, it is eaſily collected into a maſs, 
which, when well fuſed, yields a colourleſs ſphærule, and retains its tranſparency 
even after cooling: if calcined borax. be employed, the clear ſphærule is more 
ſpeedily obtained. This falt confiſts of a minerat alkali, partially ſaturated with 
a peculiar acid, known by the name of Sedative Salt; each of its principles is ſe- 
parately fuſible, and each diſſolves a great number of other matters. 8 | 

The habits of theſe ſalts, when expoſed to fire, being once known, it will be eaſy - 
to underſtand the differences occaſioned by the different additions, 

The habitudes of the ſalts, according to Bergmann, are as follows: | 

The acid of arſenic in the dry ſtate, when urged by the blow-pipe upon char 

coal, becomes ſo far reduced as to regenerate white arſenic, and emit the ſmell of 
arlic. In the ſpoon it fuſes, and does not ſmoke, unleſs. by a partial reduction 
Faun the flame, or the metallic ſupport. 8 

The acid of molybdena, when expoſed to the flame upon charcoal, is abſorbed. 

Alkalis. The cryſtallized vegetable alkali firſt becomes opake, and decrepi- 
tates long WWW violently, then melts into a globule, which perſiſts in the ſpoon, but 
expands on the charcoal, and is abſorbed with a crackling noiſe. | 

The mineral alkali has the — properties as the ſal ſodæ, already deſcribed. 

I be volatile alkali liquefies a little, and is diſſipated. 

Neuttal Salts. Several of the neutral ſalts flow twice; but, according I their 
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different natures, they exhibit different phenomena, which a few examples will 
ſufficiently illuſtrate. + 
The Decrepitating Salts. Theſe are broken and diſperſed by ſudden heat: 
of this ſort are vitriolated vegetable and volatile alkali, ſalited vegetable and 
mineral alkali. | | 
Volatile Salts, which have a baſe totally volatile, and generally fly off; vitrio- 
lated, nitrated, and falited volatile alkali. . 1 357 SS 
Genuine Salt of Amber, by the exterior flame on the charcoal, liquefies and 
ſmokes; by the interior takes fire, and in burning diſappears with a blue flame. 
In the ſpoon the ſame happens, except when the ſalt abounds with oil, which 
almoſt always happens; in this caſe, ſome coaly veſtiges remain. The ſpurious 
falt of amber differs according to the-frauds uſed in its preparation ; it generally, 


in the beginning, ſwells, fmokes, and grows black, then white, and finally melts 


into a fixed white mals.. | 
Detonating Salts. Theſe ſalts, which always abound with nitrous acid, liquefy 
in the ſpoon, and perſiſt even on the charcoal, unleſs it takes fire; for when ig- 


nited, they immediately take fire on the contact of phlogiſton, ſending forth a 
violent flame with a detonating noiſe. During this operation, the acid is diſſi- 
pated, and the baſis, if fixed, remains alone. If the baſe be volatile, ſcarce anx 


detonation is excited; for the ſalt flies totally off. | ; 


Nitrated vegetable alkali ſhews a blue flame; but the nitrated mineral and vo- 


latile alkali, a yellow one. f . | 
_ Carbonaceous Salts. Theſe, by the combuſtion of their acid, yield ſpongy coals, 
which when ignited ſoon grow white, leaving behind the alkaline baſe; ſuch are, 


acid of tartar, crude tartar, ſal acetoſellæ, and tattarized vegetable and mineral 


alkali.- 


— 


Hepatiſcent Salts. Theſe, expoſed to the flame on the charcoal, flow, and 
yield a yellow or red maſs, which diffuſes an hepatic ſmell, eſpecially when moiſt- - 
ened by any acid. To this claſs belong all thoſe fixed in the fire, containing 
vitriolic acid, which, when ſaturated with the;phlogiſton of the charcoal, generate 


_ theſe are, vitriolated vegetable and mineral alkali... 


iddle-Earthy Salts. Of the middle earthy ſalts, few flow ſo perfectly as to 
be reduced to a globule; nor do they all fuſe actually, though the water of cryſ- 
tallization in its departure excites a foam: thoſe which contain vitriolic acid ef- 
ferveſce violently with borax and microcoſmic ſalt, but are difficultly diſſolved 


by ſal ſodae. | 5 
Decrepitating Earthy Salts. Gypſum ſpathoſum. 


Intumeſcent Earthy Salts. Vitriolated magneſia ſwells, foams, and, when 


repeatedly expoſed to the flame, may be fuſed. 


Alum is ſomewhat different; for finally all ebullition ceaſes, and the maſs re- 
mains immovably at reſt, and it undergoes no other change than to ſplit: When 


hot, it is variegated with blue ſpots. 75 1 
Acetated lime ſwells much like alum, but fcarcely. adheres to the charcoal. 
Nitrated mag neſia ſwells with a crackling noiſe, but without any detonation- 

Salited magneſia, in a dry ſtate, belongs to this claſs. 1 


Fuſible Salts. Although gypſum eluded the force of fire in Pott's furnace, 


yet it may be fuſed in a moment if a ſection of the lamella be expoſed in the 
blue flame : though naturally pellucid, it inſtantly acquires an opacity; the wa- 


Carbo- 


ter goes off without ebullition. 
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Carbonaceous Earthy Salts. Tartarized lime and magneſia : nay, all the 
earths united with acid of tartar. | 

Soluble in borax and microcoſmic ſalt, with efferveſcence. Lime, magneſia, 
vitriolated clay, and acetated lime. V N | 

Middle Metallic Salts. Some of the middle metallic ſalts, either containing a 
large quantity of water, or retajning pertinactouſly the acid, flow in the fire; 
others only foam: moſt of them recover, at leaſt partly, their metallic appearance, 
eſpecially when they touch the coal, leaving at the fame time an irregular ſcoria. 
By the addition of borax, the ſcoriz are diſſolved, and the regulus better col- 
lected; but here we conſider the ſalts alone: the fluxes are tinged in the ſame 
way as by the metal calxes. 5 7 w 

Decrepitating Metallic Salts. Nitrated lead, tartarized antimony, _ 

Volatile Metallic Salts. To this belong the ſalts whoſe baſe is mercury, as 
they are diſſipated by fire: thoſe which contain marine acid, in general, fly off 
more quickly than thoſe which are loaded by any other menſtruum. E 

Detonating Metallic Salts. Silver, mercury, lead and biſmuth, united with 
Nitrous acid. - 344 A 8 

Intumeſcent Metallic Salts. At the firſt approach of fire they ſwell with noiſe, 
and a certain ebullition, but then remain immovable. Vitriolated and nitrated 
copper, iron and cobalt vitriolated, vitriolated and nitrated zinc. | 

Fufible Metallic Salts, Theſe are by the exterior flame eaſily reducible to 
globules. By this method, filver and lead, ſalited in the ſpoon, put on the corneous 
appearance; but by a long violent fuſion they again put it off, the acid being 
too much diminifhed : hence it appears with what caution theſe metals are to be 
made horny in the crucible. Silver and lead vitriolated, copper and zinc ſa- 
lited. | | ö | | 

Carbonaceous Metallic Salt. Tartarized antimony. 

Metallic Salts ringing the flame. Vitriolated copper, and alſo nitrated cop- 
per, produce a greenneſs; but ſalited copper acts with far more efficacy. The 
green cryſtals of this firſt grow red by the exterior flame; they Toon liguefy and 
grow black; they make the flame at firft of a deep blue, which afterwards verges 
to a green. The flame, thus tinged, expands much, and remains ſo until the whole 
maſs of the ſalt · s diffipated.: this green ſalt, added o microcoſmic ſalt in fuſion, 
immediately ſhews a beautiful flame; the clear globule is tinged green, and does 
not grow opake or brown, unleſs a large quantity of the microcoſmic ſalt be 
added; a circumſtance which takes place much ſooner upon the addition of a 
ſmaller quantity of borax. 80 Ye ple: 


Habitudes of the Primitive Earths. 

5 | | Lime. 27 | BE 
This (which by itſelf is infufible), by a ſufficient degree of heat, loſes its pro- 
perty of efferveſcing in acids; it acquires ſolubility in water, the power of gene- 
rating heat with it, and of ſuffering ſpontaneous calcination. Thele laſt proper- 
ties, however, it loſes, if too much urged by heat. The heat it generates with 
water, may eaſily be tried by a drop of water on the back of the hand, with the 
addition of a ſmall piece of lime, juſt cooled after burning. 5 
Crude calcareous earth efferveſces a little with mineral alkali, and is divided 
into ſmall particles, but ſparingly diſſolved: when overburned, it ſeems not to be 

divided or diminiſhed. ene e ee e e N 
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In borax the former diſſolves with efferveſcence; the latter ſcarcely gene- 
rates any bubbles. 

In microcoſmic ſalt the ſame phenomena appear; but the efferveſcence i is 
ſomewhat greater. 

It is alſo obſervable, that a very ſmall Piece of calcareous earth is eaſily diſ- 
ſolved in borax and microcoſmic ſalt, yielding ſphærules altogether pellucid : | 
but if more earth be gradually added, the flux, at length ſaturated, retains the 
diſſolved matter, indeed, while in perfect fuſion; but on removing the flame, 
the part which was taken up by means of the beat alone, ſeparates; from hence 
clouds ariſe at firſt, and the whole globule becomes opake, and recovers its tranſ- 

rency again by fuſion. This is entirely correſpondent to what happens in the 
| Bum way: for warm water ſaturated with nitre, or Glauber's ſalt, upon cool- 
ing, is obliged to depoſit that part which it had taken up in virtue of its warmth. 
If the fuſed pellucid globule (which would grow opake upon cooling) be quickly 
plunged into melting tallow, water, or any other ſubſtance hot (for cold generally 
cracks it), ſo as to grow ſuddenly hard, it retains its tranſparency ; the particles be- 
ing as it were fixed into that ſtate which is neceflary to tranſparency. This is a 
phenomenon. highly worthy of obſervation, which INNS ſeen in the crucible. .. 


Terra Ponderofa. . 

Terra ponderoſz, expoſed alone to the flame, becomes like calcareous earth, 5 
cauſtic, ſoluble in water, and non-efferyeſcent in acids. 

In ſal ſodæ it efferveſces only a little, but is ſenſibly diminiſhed. | 

In borax it diſſolves with-ſlight-efferveſcence ;. as alſo in mierocoſmic ſalt; 
but here it efferveſces ſomew hat more violently. 

The phenomena obſerved on ſaturation with calcareous earth have place here 
alſo: magneſia ignited alone loſes its aerial acid, together with the property of 
efferveſcing in acids; in fat fode: 3 it elferveſces A en Dus is ſcarcely dimi- 
niſhed.. | 


Clay. | 

Common argillaceous earth abounds 0 heterogeneous particles, and always 
contains a conſiderable quantity of ſiliceous earth, which generally amounts 
to half; hence, when clay is required pure, as in this inſtance, the earth of alum, . 
digeſted in an alkaline lixivium and well waſhed, muſt be employed. 

Expoſed to the flame, it grows hard, contracts its bulk, but does not cd 

In ſal ſodæ it efferveſces a little, but is ſparingly diffolved. 

In borax it diſſolves with remarkable efferveſcence. 

In microcoſmic ſalt, a ſtill. more violent ebullition takes place. 


| Siliceous Earth. 
Aloe 3 it is not fuſed... 


Sal ſodæ diſſolves it with violent efferveſcence; and if the flicrous: earth dif- 
ſolved exceeds the weight of the flux, it yields a pellucid glaſs. This, and all: | 
the other operations with fal ſodæ, muſt be performed in the ſpoon... 

In borax it diſſolves ſlowly, without any ebullition ; an | microcolmic falt, ver 5 
WY and without efferveſcence. . 
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Derivative Earths. 


3 avoid confuſion from multiplicity, we ſhall collect theſe into claſſes ac- 
cord ing * moſt e habits. 


| Dedrepiaing | | | 
Spathoſe e fluor. Lapis ponderoſus“. Calcareous ſpar. Spathum 


ponderoſum. The decrepitation may be performed without ſcattering in a __ . 
tube, cloſed by the r and held over the flame. 


Infuſible. | 
Diamond. Pure aſbeſtos +. Refractory clay N. Hyacinth, Hydropha- 


nous filiceous Jaſper. Lapis ponderoſus. Pura mica . Quartz. Ruby. 1 
Sapphire. Flint. Steatite . Topaz. 


Thoſe four marked with a + are indurated by fire. 


5 | Infubble, changing colour. 
Bolar Fe generally grow black; lime mixed with aerated magneſia, black; 
lime blackened by ſubtile bitumen, white. 5 
Of the gems, ſome change or loſe colour; theſe are the cryſolith, _ and 
ſometimes the ſapphire. | 
The red.and green jaſperacquire a whitiſh or grey colour. 
Green, black, and red Reatite grow white. 


Fuſible without ebullifien. | 
Martial aſbeſtos, Augites (aqua marina +). Baſaltes. 5 Cryſolich +; Mine- 
ral fluor. Granite. Marga. Petroſilex. Emerald . Spathum ponderoſum. 
(This corredes the charcoal, and acquires an hepatic taſte.) Spathum pyroma- 
- chum. Trapp. | 
Ri he earths marked with a + do not but with great difficulty ſhewany ſigns of 
on. 


Fuſible with ebullition. 


'Lithomarga. SchoerlJ. Turmalin. The inflated Tcoria BIS grows | 
white, though the ſtone. is brown. Zeolith. | 


Fuſible altogether i in ſal ſod, and with elſerveſcence. 
Ate 'Chalcedony. Cornelian. Cos Turcica +. Mineral fluor . Chits: 
Opal. Quartz. Common flint. Spathum ed 
Theſe: marked efferveſce but little. 


This is the name given by Mr. Cronſtedt (3 209) to a foſfile, which he enumerates among the 
- ores of iron, and which poſſeſſes a peculiar ſpecific gravity. Scheele, Bergmann, and De Luyart have 
examined it, and found it to conſſt chiefl 2 lime and a peculiar acid. This ſtone is now better 
known. by its Swediſh name TuxGsTEn; which ſee, and alſo its acid. 
$ The yellowiſh cryſtalline matter which fills up the — of the native Siberian iron exhibit 
the ſame properties with reſpect to fire as the eryſalith. 
I Bergmann uſes the words Schoerl and Trapp, which are now known all over Europe. By baſaltes 
he underitands larger * which compoſe the 3 Cauſeway, Staffa, and other columnar 


mountains. 
4 | Diviſible 
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Diviſible with or without — in ſal ſode, but not entirely ſoluble... ſt 

„ Amianthus. Aſbeſtos. - Baſaltes. Cryſolite. Garnet . Hornblende. 
Jaſp er. Lapis ponderoſus. Lithomarga, Mica. Matrix of the alum of Tol - 
fa. — Aluminous ſchiſt. Tegular ſchiſt, or roof late of Helſing. Eme- 
e Nen hen pyromachum. Steatites. Tale. Trapp. Tri ppel. Testa. 


ae Wen fubble, or  dividble. by ſal ſodæ. 
| Diamond, Hyacinth. Ruby. Sapphire. Topaz. 


SZoylublie in borax, with more or leſs efferveſcence. 
Mineral fluor +. Marga. Mica +. Ore of Tolfa. | Aluminous ſehill Te- 
Solar ſchiſt of Helſing (Roof Slate). en nee Gerl. Talc. 
Tanin. | a 
+L hoſe marked + efferveſce but little. 


Soluble in borax, without efferveſcence. er 

— Diamond. Amianthus. Aſbeſtos. Balaltes. Cluleddoay y. Cor- 
—— Cryſolite. Cos Turcica. Garnet. Hyacinth. Hydrophanous ſiliceous 
jaſper. Lapis ponderoſus. (The flux grows hardly blue; on too much cooling 
it becomes white and opake.) Lithomarga. Onyx. Opal. Petrofilex. Quartz +. 
Ruby. Sapphire. Common flint +. Emerald. Steatites. Spathum pyroma- 
chum. Trapp. Trippel. Topaz . Zeolite. 

Thoſe marked + W a greater quantity we flux and longer heat than the 

2 Soluble in Wintec falf, with more or leſs efleoreſeance. 

Baſaltes +: Cos Turcica. Mineral fluor +. Lapis ponderoſus. It ee 
ces at firſt, then ſcarcely diſſolves: the flux acquires a fine blue tinge, without 
any mixture of redneſs. The colour is diſcharged by the exterior flame, or by a 
{mall quantity of nitre; but is reſtored by the interior flame: if the proportion 
of earth be large, it acquires a pellucid brown colour, not diſchargeable either 
by nitre or the flame; if ſtill larger, it grows black and opake. Marle. Mica +. 


Aluminous ore of Tolfa. Aluminous ſchiſtus. Tegular ſchiſtus of . Kr . | 
Schoerl. Spathum ponderoſum. Tourmalin, 


Thoſe marked + cllervelce: bur little. 7 


Soluble in ierten falt, without ene DEW 
_ Agate, Diamond; Amianthus. Aſbeſtos. Chalcedony +. Cornelian +, 
Cryſolith +. Granite. Hornblende. Hyacinth. Hydrophanous filiceous 
jaſper T. Lithomarga. Onyx +. Opal +. Petroſilex. Quartz T. Ruby. 
Sapphire. Common flint. Emerald. Steatites, Spathum pyrmachum. Talc, 
Topaz. Trapp. Trippel. Zeolite. 
Thoſe marked r are more Oy diffolved than the reſt, and ſcarce 85 
fil 
Ta — it is to be obſerved, 1. That when the ee is to be exa- 
mined, only a very ſmall piece of the matter is to be added to the flux, as the moſt 
ſubtile powder contains air, which being expelled by the heat, forms the ap- 
pearance of efferveſcence. 2. That the ſolution is often accelerated by lime, 
ſpathum ponderoſum, gypſum, and other additaments, both in borax and micro - 
wy ſalt. 3. That re alone is ſometimes an 35 and very uſeful 


G g flux. 
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flux. This ſalt, with an equal portion of fluor mineral, is eaſily reduced to a pel- 
hacid globule, which yet upon cooling grows white and opaque. The ſpathum 
ponderoſum alſo unites with mineral fluor, but the maſs does not become pel- 
hucid. | | 102 R | 

BLUE, PRUSSIAN. A combination of iron with a ſubſtance of the nature 
of an acid, and diſtinguiſhed by the name of the acid of Pruſſian blue ; which ſee. 

A caſual circumſtance occafioned the diſcovery of this pigment. Dieſbach, a 
chemiſt of Berlin, being defirous of precipitating a decoction of cochineal with 
fixed alkali, borrowed a quantity of alkali of Dippel, from which he had ſeveral 
times diſtilled his animal oil; and as the decoction of cochineal contained mar- 
tial vitriol, a beautiful blue precipitate fell down. An account of Pruſſian blue 
was given in the Memoirs of the Academy of Berlin, in the year 1710, but with 
no intimation of the proceſs. It was afterwards rendered public by Woodward, 
in the Philoſophical Tranſactions, who declared that he had received it from one 

of his friends in Germany. | 5 
To make Pruſſian blue, four ounces of alkali are mixed with an equal weight 

of dried bullock's blood, and the mixture is expoſed to ignition in a covered 
_ crucible. By this treatment a coal is obtained, which is afterwards lixiviated in 
water, filtered, and concentrated by evaporation. The liquor is known by the 
name of the Phlogiſticated Alkali. On the other hand, two ounces of martial vi- 
trio] and four ounces of alum are diffolved in a pint of water. The two ſolutions 
are then mixed, and a blueiſh depoſition falls down, which is rendered ſtill more 
intenſely blue by waſhing it with marine acid. 

This is the proceſs uſed in chemical laboratories ; but another method is fot- 
lowed in the manufactories. The raſpings of horns, clippings of ſkins, or other 
animal ſubſtances, are converted into charcoal, by heating them in covered veſ- 
ſels. Thirty pounds of potaſh are then mixed with ten pounds of this coal, and 
the mixture calcined in an iron veſſel. After twelve hours ignition, the mixture 
- acquires the form of a ſoft paſte, which is poured out into veſſels of water. The 
water is then filtered, and the ſolution mixed with another, conſiſting of three 
parts of alum, and one of martial vitriol. 

Various theories have been exhibited reſpecting Pruſſian blue by Geoffroy, Mac- 
quer, Sage, and others, in which conſiderable ingenuity is diſplayed relative to the 
ſtate of chemical knowledge at the time they were exhibited : but the diſcove- 
ries of Scheele and Berthollet have afforded us much light with reſpect to the ana- 
lyfis of this ſubſtance, for which conſult the article laſt referred to. 

BLUE, SAXON. The beft Saxon blue colour may be given by the follow- 
ing compoſition : 133 | — 5 8 
| Mix one ounce of the beſt powdered indigo with four ounces of oil of vitriol, in 
a glaſs body or matraſs, and digeſt it for one hour with the heat of boiling water, 
ſhaking the mixture at different times: then add twelve gunces of water to it, 
and ftir the whole well, and, when grown cold, filter it. This produces a very rich 
deep colour. If a paler blue be required, it may be obtained by the addition of 
more water. The heat of boiling water is ſufficient for this operation, and can 
never ſpoil the colour: whereas a ſand heat, which is commonly ufed, is often 
found to damage the colour. Indigo which has been digeſted with a large quan- 
uty of ſpirit of wine, and then dried, will produce a finer colour than the former, 
if treated in the ſame manner with oil of vitriol. | 

ROG. ORES. Theſe are ores of iron, conſiſting of a calx of the metal in 


a. ſtate 
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a ſtate of greater or leſs purity, mixed with earth chiefly of the argillaceous kind. 
They appear to have been depoſited by water, and are uſually diſpoled in ſtrata, 
ſeparated into ſmall priſmatic parts by the contraction of the clay. | 

The chief of theſe are, theztites, or eagle · ſtone, with other round pieces or peb- 
bles; and the hæmatites, or blood-ſtone.—See IROR. 2 

BOLE. Various indurated clays have been diſtinguiſhed by this name, which 
was formerly much uſed : but, as it has been very little noticed, as a term, by the 
later improvers of mineralogical and chemical ſcience, its preſent ſignification is 
very indeterminate, 

BOLOGNIAN STONE. Lemery “ reports, that an Italian ſhoemaker, named 
Vincenzo Caſciarolo, firſt diſcovered the phoſphoric property of the Bolognian 
ſtone. It is the ponderous ſpar, or combination of vitriolic acid with ponderous 
earth. This man found it at the foot of mount Paterno ; and, from its brilliancy 
and weight, was led to ſuppoſe that it contained filver. Having expoſed it to the 
fire, doubtleſs with the intention of diſcovering that precious metal, he obſerved 
that it was luminous in the dark; a diſcovery which engaged his attention, and 
was frequently repeated with ſucceſs. Many philoſophers and chemiſts have 
ſince examined this phenomenon, and have varied the method of calcining the 
Bolognian ſtone in many reſpects. It ſeems as if the greateſt degree of phoſphoreſ- 
cence depended on a due application of the heat; but many trivial circumſtances 
were noticed by the earlier chemiſts, which in all probability had little to do in 
producing this effect. An extreme degree of heat fuſes this ſtone. | 5 
- BONE. . The bones of men and quadrupeds owe their great firmneſs and ſo- 
lidity to a conſiderable portion of the phoſphoric ſalt of lime which they contain. 
When theſe are raſped ſmall, and boiled in water, they afford gelatinous matter, 
and a portion of fat or oil which occupied their interſtices. By deſtructive diſtil- 
lation they afford alkaline phlegm, a fetid oil, and much volatile alkali, leaving a 
coal not eaſily burned. In an open fire, bones are inflamed by virtue of their 
oil, and emit an offenſive empyreumatic ſmell. The white, friable, and incom- 
buſtible reſidue conſiſts chiefly of lime and phoſphoric acid in combination. It af- 
fords a ſmall quantity of mild mineral alkali by waſhing with water. This white 
matter is decompoſable by fuſion with mild fixed alkalis, which unite with the 
phoſphoric acid, at the ſame time that the fixed air converts the lime into cbalk. 
Acids likewiſe diſengage the phoſphoric acid by uniting with the lime. The ni- 
trous or the vitriolic acids are moſt commonly uſed in this proceſs. A 
 BORAX. The origin of borax was for a long time unknown.in Europe; and 
many chemiſts ſtill continue to copy from each other that its origin has not yet 
been aſcertained, Mr. Grill Abrahatnſon, however, ſent ſome to Sweden in the 
year 1772, in a cryſtalline form, as dug out of the earth in Thibet, where it is 
called Pounnxa, Mypoun, and Houipoun : it is faid to have been alſo found in 
Saxony in ſome coal pits f. But the moſt particular accounts we poſſeſs con- 
cerning the origin X borax, are found in the Philoſophical Tranſactions for 
1787. Mr. Blane, who had an opportunity of enquiring of ſome of the inhabi- 
tants of the place where the borax is made, gives the following account: | 

This ſaline ſubſtance, called in the language of the country Swagah, is 
brought into Hindoſtan from the mountains of Thibet. The place where it is 
produced, is in the kingdom of Jumlate, diſtant from Betowle about thirty days 


* Courſe of Chemiſtry, tranſlated by Keill, page 709. I Kirwan's Mineralogy, 296. 
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journey north. Jumlate is the largeſt of the kingdoms in that part of the Thi- 
bet mountains, and is conſidered as holding a ſuperiority over all the reſt. 
The place where the borax is produced, is deſcribed to be in a fmall valley 
ſurrounded withgſnowy mountains, in which is a lake about fix miles in circum- 
ference, the water of which is conſtantly hot, ſo much fo that the hand cannot be 
held in it for any time. The ground round the banks of the lake is perfectly 
barren, not producing even a blade of graſs; and the earth is full of a ſaline mar- 
ter in ſuch plenty, that, after falls of rain or ſnow, it concretes in white flakes 
upon the ſurface, like the natron in Hindoſtan. Upon the banks of this lake, in 
the winter ſeaſon, when the falls of ſnow begin, the earth is formed into ſmall re- 
ſervoirs, by raiſing it into banks about ſix inches high: when theſe are filled with 
ſnow, the hot water from the lake is thrown upon it, which, together with the 
water from the melted ſnow, remains in the reſervoir, to be partly abſorbed by rhe 
earth, and partly evaporated by the fun ; after which there remains at the bottom 
a cake, of ſometimes half an inch thick, of crude borax, which is taken up, and 
reſerved for uſe. It can only be made in the winter ſeaſon ; becauſe the falls of 
ſnow are indiſpenſably requiſite, and alſo becauſe the ſaline appearances upon 
the earth are ſtrongeſt at that ſeaſon. When once it has been made upon any 
ſpot, in the manner above deſcribed, it cannot be made again upon the ſame 
place till the ſnow ſhall have fallen upon it, and diffolved three or four times; 
after which the ſaline effloreſcence re-appears, and it is again fit for the ope- 
ration. 2 | F 5 
The borax, in the ſtate above deſcribed, is tranſported from hill to hill upon 
goats, and paſſes through many different hands Pente it reaches the plains, 
which increaſes the difficulty of obtaining authentic information regarding the 
original manufacture. When brought down from the hills, it is refined from the 
earth and gros impurities, by boiling and cryſtallization. Mr. Blane could obtain 
no anſwers to any queſtions regarding the quality of the water, and the mineral 
productions of the foil. All they could fay of the former was, that it was very 
hot, very foul, and as it were greaſy ; that it boils up in many places, and has a 
very offenſive ſmell : and the latter remarkable only for the ſaline appearances 
above deſcribed. That country, however, in general, produces confiderable 
quantities of iron, copper, and ſulphur. After being purified, it ſells in the mar- 
ket here for about fifteen rupees per maund ; and he was affured by many of the 
natives, that all the borax in India comes only from the place above mentioned. 
The other account of borax, in the ſame volume of the Tranſactions, is con- 
tained in a letter from father Joſeph de Rovato, father prefect of the miſſion in 
Thibet, who received the information from a native of the country where the 
borax is prepared, ſent expreſsly for that purpoſe to him by the brother of the 
king of Nepal, a kingdom on the borders of Thibet. | 
| his man, partly in the Nepaleſe, and partly in the Hindoo language, both 
which are underftood by the prefect, gave the following account: In the pro- 
vince or territory of Marme, twenty-eight days journey to the north of Nepal, 
and twenty-five to the weſt of Lafla, the capital of Thibet, there is a vale about 
eight miles broad. In a part of this vale there are two villages. or caſtles, the 
one named Scierugh, and the other Kangle, the inhabitants of which are wholly 
employed in digging the borax which they ſell into Thibet and Nepal, they hav- 
ing no other means of ſubſiſtence, the ſoil being ſo barren as to produce nothing 
but a few ruſhes, Near the two above-mentioned caſtles there is a pool of mode- 
| ohh Eos | rate 
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| rate ſize, and ſome fmaller ones, where the ground is hollow, in which the rain 


water collects. In theſe pools, after the water has been ſome time detained in 
them, the borax is ſormed naturally: the men wading into the water, feel a kind 
-of pavement under their feet, Which is a ſure indication that borax is there 
formed, and there they accordingly dig it. a, 


Where there is little water, the layer of borax is thin; and where it is deep, 
it is thicker; and over the latter there is always an inch or two of ſoft mud, 
which is probably a depoſit of the water after it has been agitated by rain or wind. 
Thus is the borax produced merely by nature, without enher boiling or diſtifla« _ 
tion. The water in which it is formed is ſo bad, that the drinking a fmall quan- 
rity of it will occaſion a ſwelling of the abdomen, and in a ſhort time death itſelf, 
The earth that yields the borax is of a whitiſh colour; and in the ſame valley, 
about four miles from the pools, there are mines of ſalt, which is there dug in 
great abundance for the uſe of all the inhabitants of theſe mountains, who live at 
a diſtance from the fea. The natives, who have no other ſubſiſtence on account 
of the ſterility of the ſoil, pay nothing for digging borax; but ſtrangers muſt 
pay a certain retribution, and uſually agree at fo much a workman. This is paid x * 
to a Lama, named Pema Tupkan, who owns the pits in Marme. . . 


» 1 


Ten days journey farther north there is another valley, named Tapre, where 
they dig borax, and another ſtill farther, called Cioga; but of this latter the prefect 
did not mark the ſituation. Borax is, in the Hindoo and Nepaleſe languages, 
called Soaga. If it be not purified, it will eaſily deliqueſce; and im order to pre- 
ſerve it any time till they have an opportunity of ſelling it, the people often mix 
it with earth and butter. . n 5 i 
It does not appear that borax was known to the ancients, their chryſocolla be- 


r 


* Quoted by Chaptal in his Elements of Chemiſtry. 
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is tranſparent, and of a greeniſh yellow colour, is ſoluble in water, and efflo- 
reſces in the air. 8 ä * | 

This ſalt requires about eighteen times its weight of water to diſſolve it at the 
temperature of ſixty degrees of Fahrenheit; but water at the boiling heat diſ- 
ſolves three times this quantity. Borax is uſed as an excellent flux in docimaſ- 
tic operations, It enters into the compoſition of reducing fluxes, and is of the 
greateſt uſe in analyſes by the blow-pipe. It may be applied with advantage in 
glaſs manufactories; for when the fuſion turns out bad, a ſmall quantity of borax 
re-eſtabliſhes it. It is more eſpecially uſed in ſoldering : it aſſiſts the fuſion of 
the ſolder, cauſes it to flow, and keeps the ſurface of the metals in a ſoft or clean 
ſtate, which facilitates the operation. It is ſcarcely of any uſe in medicine. Se- 


dative falt alone is uſed by ſome phyſicians ; and its name ſufficiently indicates 
its ſuppoſed effects. : 
Borax has the inconvenience of ſwelling up, and requires the greateſt attention 
on the part of the artiſt who uſes it in delicate works, more eſpecially when de- 
figns are to be formed with gold of different colours. It has been long a deſide- 
ratum to ſubſtitute ſome compoſition in the room of borax, which might poſſeſs 
its advantages without its defects. | arcs]. e cn | 
M. Georgi has publiſhed the following proceſs :—<* Natron, mixed with ma- 
rine ſalt and Glauber's ſalt, is to be diſſolved in lime water; and the cryſtals 
which ſeparate by the cooling of the fluid may be ſet apart. The lixivium of 
natron 1s then to be raped; and this ſalt afterwards diſſolved in milk. 
The evaporation affords ſcarcely one- eighth of the natron employed; and the 
reſidue may be applied to the ſame uſes as borax . ffs! 
Meflrs. Struve and Exchaquet have proved that the combination of phoſphoric 
acid and vegetable alkali, fuſed with a due proportion of phoſphorated lime, 
forms an excellent glaſs for ſoldering metals. | | | 
BOVEY COAL. Xylanthrax. This is of a brown or browniſh black co- 
Jour, and lamellar texture; the laminæ are frequently flexible when firſt dug, 
though generally they harden when expoſed to the air. It conſiſts of wood pe- 
netrated with petrol or bitumen, and frequently contains pyrites, alum and vi- 
triol; its aſhes afford a ſmall quantity of fixed alkali, according to the German 
chemiſts *; but according to Mr. Mills r, they contain none. By diſtillation it 
yields an ill-ſmelling liquor, mixed with volatile alkali and oil, part of which 1s 
ſoluble in ſpirits of wine, and part inſoluble, being of a mineral nature. 
It is found in England, France, Italy, Switzerland, Germany, Iceland, &c. 
BRANDY. This well-known fluid is the ardent ſpirit diſtilled from wine. 
The greateſt quantities are made in Languedoc, where this manufacture, upon 
the whole ſo pernicious to ſociety, firſt commenced. It is obtained by diſtilla- 
tion in the uſual method, by a ſtill, which contains five or fix quintals of wine, and 
has a capital and worm tub applied. Its peculiar flavour depends, no doubt, on 
the nature of the volatile principles, or effential oil, which come over along with 
it, and likewiſe, in ſome meaſure, upon the management of the fire, the wood of 
the caſk in which it is kept, &c. It is ſaid, that our rectifiers imitate the flavour 
of brandy, by adding a ſmall proportion of nitrous acid to the ſpirit of malt or 
melaſſes. See SeirIT oF WINE. | | 


BRASS. An elegant yellow-coloured compound metal, conſiſting of cop- 


2 Gerb. Beytr, 2717. + Phil. Tranſ. 160. 
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per combined with about one-third of its weight of zinc. The beſt brafs is made 
by cementation of calamine, or the ore of zinc, with granulated copper. See 
OPPER, | | 
- BRASSICA RUBRA. Mr. Watt finds that the red cabbage affords a very 
excellent teſt, both for acids and alkalis ; in which it is ſuperior to litmus, being 
naturally blue, turning green with alkalis, and red with acids; beſides which it 
poſſeſſes the advantage of not being affected by the fuming nitrous acid, any fur- 
ther than as it acts as a real acid. The management of the leaves to procure this 
teſt, is as follows, in the words of the author *: | 
To extract the colouring matter, take thoſe leaves of the cabbage which are: 
freſheſt, and have moſt colour; cut out the larger ſtems, and mince the thin parts 
of the leaves very ſmall; then digeſt them in water of about the heat of one hun- 
dred and twenty degrees for a few hours, and they will yield a blue liquor, which, 
if uſed immediately as a teſt, will be found to poſſeſs great ſenſibility; Bur as 
this liquor is very apt to turn acid and putrid, and to loſe its ſenſibility when it is 
wanted to be preſerved for future uſe, the following proceſſes ſucceed the beſt: 

1. After having minced the leaves, ſpread them on paper, and dry them in a 
gentle heat; when perfectly dry, put them up in glaſs bottles well corked ; and 
when you want to uſe them, acidulate ſome water with vitriolic aid, and digeſt: 
or infuſe the dry leaves in it until they give out their colour; then ſtrain the li- 
quor through a cloth, and add to it a quantity of fine whiting or chalk, ſtirring: 
it frequently until it becomes of a true blue colour, neither inclining to green nor 
purple: as ſoon as you perceive that it has acquired this colour, filter it imme- 
diately, otherwiſe it will become greeniſh by longer ſtanding on the whiting. 

This liquor will depofit a ſmall quantity of gypſum, and by the addition of a: 
little ſpirit of wine will keep good for ſome days, after which it will become a little 
putrid and reddiſh. If too much ſpirit is added, it deſtroys the colour. If the 
liquor is wanted to be kept longer, it may be neutralized by means of a fixed 
alkali inſtead of chalk. | | i | 

2. But as none of theſe means will preſerve the liquor long, without requiring: 
to be neutralized afreſh, juſt before it is uſed ; and as the putrid and acid fermen- 
tation which it undergoes, and perhaps the alkalis or ſpirit of wine mixed with it, 
ſeem to leſſen its ſenſibility ; in order to preſerve its virtues while it is kept in a 
liquid tate, ſome freſh leaves of the cabbage, minced as has been directed, may be 
| infuſed ina mixture of vitriolic acid and water, of about the degree of the acidity 
of vinegar : and it may be neutralized, as it is wanted, either by means of chalk, 
or of the fixed or volatile alkali. But it is neceſſary to obſerve, that if the liquor 
has an exceſs of alkali, it will ſoon loſe its colour, and become yellow, from which 

ſtate it cannot be reſtored ; therefore care ſhould be taken to bring it very exactly 
to a blue, and not to let it verge towards a green . | 5 
By the ſame proceſs I have made a red infuſion of violets, which, on being neu- 
tralized, forms at preſent a very ſenſible teſt : but how long it will preſerve its? 
properties I have not yet determined. Probably the coloured infutions of other 


* Phil. Tranſ. vol Ixxiv. | 

+ Since writing the above, I have found that the infuſions of red cabbages and of various flowers in 
water, acidulated by means of vitriolic acid, are apt to turn mouldy in the ſummer ſeaſon, and alfo, that 
the moulding is prevented by the addition of ſpirits of wine. The quantity of ſpirit which is neceſſary- 
for this purpoſe, I have not been able to aſcertain ;z but I add it by a little at a time, until the — 
of the moulding is prevented. Watt. | 


2. 5 flowers 


ttiolic acid, ſo as to loſe little of their origy 
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flowers may berpreſerved 1a the fume mpnzry, br: the prone, vic, 
with theſe teſts in their neutral ſtate, has ſufficient fenfibility for many experi- 
ments; but che alum and glue which enter into the preparation of writing paper, 
ſeem in ſome degree to fix the colour ; and paper which, is not ſized , becqmes, 
ſomewhat rue Þ —. when wetted, which 9 i ſmall changes of 4 plgur inne: 5 
perceptible; ſo that, where accuracy is required, the teſt ſhould be uſed in'3 liquid 


te *.“ 


BRAZIL WOOD. This wood is of the growth. of the Rräzils in South, 
America, and alſo of the Ifle of France, Japan, and elfewhere. It is chieffy uſed 


in the proceſſes of dying. This wood-is conſiderably hard; is capable of a good 


bur it becomes deeper by expoſure to the air. The various ſpecimens differ in 
the intenſity of their colour; but the heavieſt is reckoned the moſt valuable. It 


. i 


has fucetih tate when chewed, and is diſtinguiſhed from red ſanders, or ſandal,. 


by its property of giving out its colour with water, which this laſt does not. 


If the Braziy-weed be boiled in water for a ſufficient time, it communicates a 
fine red coloui id that fluid. The reſidue is very dark coloured, and gives out a 
conſiderable *rtion. of colouring matter to a ſolution of alkali. Ardent ſpirit | 
extracts the colour from Brazil: wood, as does likewiſe. the volatile alkali ; and 
hath theſe are deeper than the aqueous ſolution, The ſpirituous tincture, accord-, 
ing to Dufay, ſtains warm marble of a purpliſh red, which on increaſing -the. heat 
becomes violet; and if the ſtained marble be covered with wax, and conſiderably 
heated, it changes through all the ſhades of brown, and at laſt becomes fixed of 


a.chocolate colour. 


The recent decoction of Brazil wood, according to Berthollet +, affords, by the 


addition of vitriolic acid, a precipitate, ſmall in quantity, and of a red colour in- 


clining.to yellow; the liquor remaining tranſparent, and of a yellow. colour. 
The nitrous acid firſt converts the tincture to a yellow; but if fthe quantity of 
acid be increaſed, the liquor aſſumes a deep orange yellow, and becomes tranſpa- 

rent, after depoſiting a precipitate of the ſame colour nearly as the foregoing, but 
more abundant. The muriatic acid has the ſame effect as the vitriolic. The 
ſaccharine or oxalic acid affords an orange red, or almoſt ruddy precipitate, nearly 
as abundant as that thrown down by the nitrous acid, and the kquor remains tranſ- 
parent and yellow. Diſtilled vinegar affords a very ſparing. precipitate of the 
ſame colour the fluid continuing tranſparent, but rather of a deeper orange. Tartar 
affords ſtill leſs precipitate; and the remaining liquor is turbid and more reddiſh 
than the laſt. Fixed alkali converts the colour of the decoction to a crimſon or 
deep violet, inclining to brown, and affords a precipitate of the ſame colour, 
though very ſmall in quantity. Volatile alkali affords a brighter violet or purple, 


and a little precipitate of a fine purple. Alum throws down a red precipitate in- 


clining to crimſon, which is abundant and ſubſides very flowly ; while the ſuper- 


natant fluid preſerves us fine red colour, like that of the recent decoction: this li- 


quor affords another abundant precipitate, if the acid of the alum be ſaturated 
with an alkali. In this manner.is prepared a kind of carmine, inferior in beauty 


-* I have found that the petals of the ſcarlet roſe, and thoſe of the pink-coloured 1ychnis, treated in 
this manner, afford very ſenſible teſts. Watt. . 


+ In his Elémens de P Art de la Teinture, from which the preſent article is chiefly extracted. Dr. 
Hamilton promiſes a tranſlation of this excellent work. e 
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to the common carmine, and likewiſe a liquid lake for miniature painters. Alum * _ 
and tartar- together afford a browniſh red precipitate in ſmall quantity, while the 
fluid remains of a bright orange red. Vitriol of iron gives the tincture a black 
colour, inclining to violet, at the ſame time that an abundant precipitate of the 
ſame colour falls down. Vitriol of copper likewiſe affords a plentiful brown pre- 
cCijpitate, and converts the fluid to a tranſparent browniſh red. Vitriol of zinc 
throws down a ſparing brown precipitate, leaving the fluid of an amber 
colour. Solution of ſugar of lead affords a precipitate of deep red, of conſiderable 
beauty, and the liquor becomes of an orange red. The ſolution of tin in aqua 
regia occaſions an abundant precipitate of a fine roſe colour, and the fluid re- 
mains clear and quite colourleſs. Laſtly, corroſive ſublimate occaſions a ſlight: 
brown precipitate z the liquor remaining tranſparent, and of a fine yellow colour, 
The Journal de Phyſique for February 1785 contains ſome curious experi- 
ments reſpecting the action of acids upon the colour of Brazil wood. If the 
aqueous: tincture of this wood be firſt rendered yellow by means of tartar and 
the acetous acid, and the ſolution of tin in aqua regia be then poured in, a very 
abundant roſe-coloured precipitate is obtained: if to the ſolution rendered yellow 
by an acid there be added a greater quantity of the ſame or a ſtronger acid, the 
red colour is reſtored ; the vitriolic acid is beſt adapted to this effect. Several ſalts 
| likewiſe cauſe the red colour of Brazil wood to appear again after it has been 
deſtroyed by the action of acids. | „ 
It has been obſerved that the recent decoction of Brazil wood is leſs proper for 
dying than that which is older, or even fermented ; it aſſumes a yellowiſh red 
colour by age. Hellot recommends the hardeſt waters for making this decoction; 
but it muſt be obſerved that ſuch waters deepen the colour, by virtue of the earthy 
ſalts they contain. After boiling the chips of this wood for three hours, this firſt de- 
coction 1s put into a caſk, More water is then added to the wood, which is boiled 
for a ſecond three hours, and the decoction added to the foregoing. In this, as in 
all decoctions of colouring wood, the wood is kept in a bag of porous cloth. 
Wool plunged in the decoction of Brazil wood acquires a weak colour, which 
ſoon goes off. It therefore requires a preparation to render the dye permanent. 
The wool muſt be boiled in a ſolution of alum, to which one fourth or even a 
leſs quantity of tartar has been added. A larger proportion of tartar would render 
the colour deeper. The impregnated wool is kept at leaſt eight days in a cool 
place; after which it is dyed in the decoction of Brazil wood by a gentle boiling. 
As the colouring matter firft depoſited affords an inferior dye, it is proper to dip 
2 e ſtuff firſt. In this way a lively red dye is obtained, which reſiſts the air 
very well. . 
If the red colour of Brazil wood be deſtroyed by an acid, it communicates a 
very durable fawn colour to woollen ſtuffs. . _ „ 
M. Poerner prepares the ſtuff by boiling it in a ſolution of tin, alum, and a little 
tartar ; and he makes his bath with the Brazil wood, and a confiderable propor- 
tion of alum. In the reſidue of this bath he dips another piece which has re- 
ceived the ſame preparation. The firſt piece receives a fine brick colour, and 
the ſecond a dye approaching to ſcarlet * The ſhades may be greatly varied by 
altering the- proportion of the ingredients. 
By theſe means the dyes obtained from Brazil wood may be rendered confider- 
ably ſolid ; but by no means comparable in this reſpe& to thoſe afforded by 
| | * InftruQtian ſur PArt de Temture, | 
* 7 "= cochineal 
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cochineal or madder. The dye afforded by this laſt ſubſtance is ſometimes 
rendered brighter, by paſſing the dyed ſtuff through a decoction of Brazil; but 
the effect ſoon goes off. | | 
M. Guhliche deſcribes a proceſs, which, as he affirms, is capable of affordin 

more beautiful and more durable colours than thoſe before uſed : he directs, that 
vinegar, or the * aceto-citric acid, or aqua regia, be poured upon the Brazil wood, 
reduced into powder, or thin ſhavings or chips, until it be covered to a certain 
depth. This mixture muſt be well agitated, then left at reſt for twenty-four 
hours, and laftly decanted, filtered, and preſerved for uſe. A vegetable acid, or 
ſimple water, is poured on the reſidue, and left to repoſe for a day or two, after 
which it is filtered; and in this manner the proceſs is continued until no more 
colour is given out; the wood is then black: the ſeveral liquors are to be mixed 
together. | | 

"The ſtuff is prepared by a weak galling with ſumach, or the white nut gall : 
after this it is ſlightly alumed, ſimply rinſed and immerſed wet with the following 
bath : | 

The acid ſolution of Brazil wood is taken and diluted with a certain quantity 
of water, depending on the quantity of goods, and the intenſity of the colour in- 
tended to be produced. It is then heated to ſuch a degree that the hand may be 
held in it; ſolution of tin is then poured in until it has acquired a fine colour; the 
bath being then agitated, the ſtuff is to be plunged in and kept immerſed for half 
an hour, after which time it is to be taken out and waſhed. The remaining bath 
will ſerve for weaker ſhades, and the ſtuff muſt not be galled for theſe light 
tinges. | | 
: Brazil wood is uſed for dying filk of a crimſon colour. This is called the falſe 
dye, to diſtinguiſh it from the crimſon obtained by cochineal, which is much 
more durable. 

The filk muſt be boiled with twenty pounds of ſoap for every hundred of ſilk, 
and afterwards alumed. The aluming need not be ſo ſtrong as for the fine crimſon. 
It is then waſhed in a running ftream, and immerſed into a bath, more or leſs 
charged with the decoction of Brazil wood, according to the intended ſhade of 
colour. When water containing no earthy ſalt has been made uſe of, the colour 
3s too red to imitate crimſon. This quality however is given to the water by 
paſſing the filk through a flight alkaline ſolution, or by adding a little alkali to the 
bath. It might likewiſe be waſhed in hard water till it had obtained the required 
ſhade. | 

To make a deeper crimſon of the falſe or red brown kind, the decoction of 
logwood is added to the bath of Brazil wood, after the filk is impregnated, - A 


This acid, ſo called by M. Berthollet, but diſtinguiſhed by M. Guhliche by the name of the 
. acid ſpirit, is much uſed by this laſl chemiſt in his dying proceſſes, and is prepared as follows: 
e takes lemons, not rejecting even thoſe whoſe ſkin is quite rotten ; pares them, ſlices them into 

an earthen or metallic (but not a wooden) veſſel ; ſprinkles them with good vinegar, of the ſtrength 
which he judges to be equal to that of lemon-juice ; expreſſes the juice from the lemons, expoſed to the 
action of a preſs in a flannel bag; and laſtly filters it through paper. In this ſtate the liquor may be 
employed with ſucceſs ; but it has the inconvenience of becoming mouldy, and is aqueous. To remedy 
theſe defects, he recommends it to be purified and concentrated as follows: The liquor is left expoſed 
to the ſun until it has become clear and depoſited a ſediment. It is then filtered and diſtilled on a 
Jand bath. As ſoon as the drops which come over are perceived to be acid, the receiver is changed, 
and the diſtillation is continued until oily ſtriæ are pergeived. in the neck of the retort. The acid which 

is thus obtained mult be preſerved for _ | 8 5 


mat 
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ſmall * of alkali is likewiſe added, according to the ſhade intended to be 
produced. 5 | | . 
hy To imitate the wild poppy, or fiery red, the filk muſt firſt receive a ground of 
rocou (better known in England by the name of AnnoTTo, which ſee), even 
deeper than when the dye with carthaucus is intended; after which it is waſhed, 
alumed, and dyed with the decoction of Brazil wood, to which a little ſoap water 
is uſually added. | | 
The ſolution of tin cannot, as M. Berthollet obſerves, be employed with the 
decoction of Brazil wood, for dying filk in the ſame manner as with cochineal, 
becauſe the colouring particles are too quickly ſeparated to be able to fix them- 
| ſelves on the filk, which has not ſo ſtrong an attraction for them as wool has, But, 
as Bergman remarks, in his notes upon Scheffer's Eſſay on the Art of Dying, it is 
poſſible to make great improvement in the colours afforded by the dying woods, 
by macerating the filk in a cold ſolution of tin. A ſtrong decoction of Brazil wood 
gives to yellow filk a ſcarlet colour, inferior indeed to that of cochineal, but much 
more lively and ſolid than is had by mere maceration in alum, and capable of re- 
fiſting the proof of vinegar, like the fine crimſon and poppy colours. Inſtead of 
uſing the raw filk, it is requiſite to give a yellow ground to boiled filk, or to mix 
a yellow ſubſtance with the decoction of Brazil wood. Several manufacturers 
have lately buſied themſelves with this proceſs, and have produced a variety of 
effects, by applying it to different colouring matters, which afford colours of very 
little ſolidity, whether they be employed alone, or in forming different mixtures. 
M. Guhliche nevertheleſs deſcribes a proceſs, in which he makes an immediate 
uſe of the ſolution of tin, to give a fite colour to filk. He directs that it ſhould 
be galled by a ſolution of nut galls in white wine. He affirms that this ſolution 
preſerves much more of that brilliancy, ſo much in requeſt in the colour of filk, 
than the ſolution made in water. ' He adds ſuch a quantity of this ſolution te 
water as may give the whole a yellow colour; with this he carefully impregnates 
the filk, leaving it in the cold for twelve hours, after which he expreſſes the liquor 
very well, but without the action of waſhing, The filk being then dried is ſteeped in 
a ſolution of alum, in the proportion of four ounces of alum for every pound of 
the ſilk, where it remains for twelve hours. He then preſſes out the acid, and im- 
merſes the ſilk, wet as it is, into a bath prepared in the way already deſcribed, after 
having added an ounce of the ſolution of tin. The remaining force of the bath may 
be exhauſted for lighter ſhades. If the fire colour be required more inclining to 
orange, he does not gall the ſilk, but alums it in a cold ſolution of two ounces of 
alum, of the ſtrength of two ounces of the ſalt for every pound of the ſilk; after 
which he dyes it of an orange colour with annotto, without boiling, and plunges 
it ſtill wet into the before-mentioned bath of Brazil wood. The author, confeſſes, 
that theſe colours, more eſpecially the laſt, do not poſſeſs much folidity. For 
roſe colours he omits the galling, and uſes no more than two ounces of alum, For 
light ſhades he recommends to decant the ſolution of alum from the depoſition it + 
may have made; and he prefers dying without heat, by employing a bath more 
highly charged with colour, out of which the filk may be taken when 1t has re- 
ceived the intended ſhade, and which may be afterwards exhauſted in producing 
other ſhades. He affirms that, by the aſſiſtance of theſe precautions, beautiful 
ſhades may be obtained of ſufficient ſolidity. 5 
M. Poerner has made a great number of eſſays on the methods which may 
be uſed to dye cotton by means of Brazil wood, with different mordants, fuch 
| H h 2 =; * paration 
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paration of the ſtuff; but he could not produce colours capable of reſiſting the 
action of ſoap, though ſeveral among them withſtood the action of the air, and 
waſhing in water. He adviſes that the cottons dyed with thefe colours ſhould be 
dried in the ſhade. | | 
I be following proceſs, uſed in ſome manufactories for dying cotton of a crim- 
ſon colour, was communicated to M. Berthollet by Mr. Brown. 5 
A ſolution of tin is made in theſe proportions of the ingredients: nitrous acid 
two pounds, muriatic acid one pound, tin eight ounces, water one pound: the fluids 
are to be mixed, and the tin diſſolved in the mixture by adding a little at a time. 
For a piece of cotton velvet, weighing fifteen or fixteen pounds, the operation 
is begun by preparing a bath compoſed of four parts boiling water, and two parts 
of a ſtrong decoction of nut-galls. The bath is then ſtirred with the rake, the piece 
plunged in it worked for half an hour, left immerſed for two hours, and after- 
wards taken out and drained. Another bath is alſo prepared with three parts of 
boiling water, and one of the decoction of Brazil wood likewiſe boiling ; this is 
raked, and the piece worked in it for half an hour, The liquor is then thrown 
out, and the vat filled with a decoction of Brazil wood, unmixed and boiling. In 
this the piece is worked for half an hour, and then lifted out on a croſs. A bath 
of very clear river water is then prepared, in which a pint of ſolution of tin is 
poured ; and when the bath has been well raked, and the piece worked for half an 
hour, it is taken out on the croſs, and carried to the bath of the decoction of 
Brazil wood, out of which one fixth part of the whole has been taken, and re- 
placed with an equal quantity of the boiling decoction. In this bath the piece is 
worked for half an hour, then raiſed on the croſs, and returned to the bath, which 
contains the ſolution of tin. Theſe alternate operations are repeated fix or eight 
times; taking care every time to take out one ſixth of the bath of the Brazil or 
Fernambouc wood, and to replace it with an equal quantity of the boiling de- 
coction of the ſame wood, to rake or ſtir the bath of the compoſition every time, 
and to finiſh the dye by the piece remaining in the latter bath. The-piece is laſt 
of all to be waſhed in plenty of water, or- a ſtream, and it muſt be dried in a place 
inacceſſible to the light. Fee, e . * 
The colouring particles of Brazil wood are eaſily affected and rendered yellow 
by acids, after which change they become ſolid colours. But what diſtinguiſnes 
them from madder and kermes, and indicates a reſemblance to cochineal, is that 
they appear again in their original colour, when precipitated with alum, or the 
calx of tin. Theſe two combinations appear the moſt proper to render the colour 
durable. It is neceſſary, therefore, to enquire after and aſcertain the circumſtances 
moſt proper to favour their combinations, according to the nature of the ſtuff. 
The aftringent principle likewiſe appears to contribute to the ſolidity of the 
colouring parts of Brazil wood: but this galling renders the colour deeper, and 
eannot be uſed for light ſhades. FOR: 6.00 85 
The colouring parts of Brazil wood are very ſenſible to the action of alkalis, which 
give them a purple tinge; and there are many proceſſes in which fixed or vola- 
tile alkalis are ufed to form violets and purples: but the colours, though obtained 
with eaſe in various fhades by this method, are periſhable, and poſſeſs only a 
tranſient brightnefs. Alkalis do not appear to injure the colours afforded by 
madder, but they haſten the deſtruction of moſt other colours. wa 
It is uſual in England to rafp or pulverize the dying woods in mills ap 
priated to that purpoſe. - They are commonly kept moiftened with urine ; and 
when urine has not been uſed, a ſmall quantity of alkali is added at the time of 
| — 9 8 | boiling. 
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boiling. a This method of proceeding, as M. Berthollet obſerves, is very advan- 
tageous ; but the uſe of putrefied urine, or alkali, tends to deepen the colour, to 


render it leſs permanent, and may, on various occaſions, be contrary to the nature 


of the proceſſes intended to afford certain effects. | p 
BREAD. I am not acquainted with any ſet of experiments regularly inſti- 
tuted and carried into effect, for aſcertaining what happens in the preparation of 
bread. Farinaceous vegetables are converted into meal by trituration, or grind- 
ing in a mill; and when the huſk or bran has been ſeparated by ſifting or bolt- 
ing, the powder is called flour. This is compoſed of a ſmall quantity of muci- 
laginous ſaccharine matter, ſoluble in cold water, much ſtarch, which is ſcarcely 


ſoluble in cold water, but combines with that fluid by heat, and an adheſive grey 


| ſubſtance inſoluble in water, ardent ſpirit, oil, or ether, and reſembling an animal 
ſubſtance in many of its properties. See FARINA, STARCH, GLUTEN VEGETABLE, 
MuciLacs _ „ „ | 


When flour is kneaded together with water, it forms a tough paſte, contain- 


Ing theſe principles very little altered, and not eaſily digeſted by the ſtomach. 
The action of heat produces a conſiderable change in the gluten, and pro- 
bably in the ſtarch, rendering the compound more eaſy to maſticate, as well as 
to digeſt. Hence the firſt approaches towards the making of bread conſiſted in 
parching the corn, either for immediate uſe as food, or previous to its trituration 
into meal; or elſe in baking the flour into unleavened bread, or boiling it into 
maſſes more or leſs conſiſtent; of all which we have ſufficient indications in the 


Fa 
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hiſtories of the earlier nations, as well as in the various practices of the moderns. - 


Aragon oe from the Scriptures, that the practice of making leavened bread 
is © 

now ſo generally uſed, ſeems to be of modern date. | | 
*Unleavened bread in the form of ſmall cakes, or biſcuit, is made for the uſe 
of ſhipping in large quantities; but moſt of the bread uſed on ſhore is made to 
undergo, previous to baking, a kind of ferment, which appears to be of the ſame 
nature as the fermentation of ſaccharine ſubſtances ; but is checked and modified 
by ſo many circumſtances as to render it not a little difficult to ſpeak with cer - 
tainty and precifion reſpecting it. | 
When dough or paſte is left to undergo a ſpontaneous decompoſition in an 
open veſſel, the various parts of the maſs are differently affected, according to the 
humidity, the thickneſs, or thinneſs of the part, the vicinity or remoteneſs of fire, 
and other circumſtances lefs eaſily inveftigated. The faccharine part is diſpoſed 


 _ to become converted into ardent ſpirit, the mucilage has a tendency to become 
ſour and mouldy, while the gluten in all probability verges toward the putrid 


ſtate. An entire change in the chemical attractions of the ſeveral component 
parts muſt then take place in a progreſſive manner, not altogether the ſame in 
the internal and more humid parts as in the external parts, which not only be- 
come dry by fimple evaporation, but are acted upon by the ſurrounding air. 
The outfide may therefore become mouldy or putrid, while the inner part may be 


very conſiderable antiquity; but the addition of yeaſt, or the vinous ferment, 


only advanced to an acid ſtate. 'Occafional admixture of the mafs would of 


courſe not only produce fome change in the rapidity of this alteration, bur like- 
wiſe render it more uniform throughout the whole. The effect of this commen- 


cing fermentation is found to be, that the mafs is rendered more digeſtible and 


light; by which laſt ex preſſion it is underſtood, that it is rendered much mbre 
porous by the diſengagement of elaſtic fluid, that ſeparates its parts from each other, 
and greatly increaſes its bulk, The operation of baking puts a ſtop to this me” 
m1 ff. | | | cels, 
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ceſs, by evaporating great part of the moiſture which is requiſite to favour the 
chemical attraction, and probably alſo by ſtill farther changing the nature of the 
component parts. It is then bread. | I 

Bread made according to the preceding method will not poſſeſs the unifor- 
mity which is requiſite ; becauſe ſome parts may be mouldy, while others are not 
yet ſufficiently changed from the ſtate of dough, The. ſame means are uſed in 
this caſe as have been found effectual in promoting the uniform fermentation of 
large maſſes. This conſiſts in the uſe of a leaven or ferment, which is a ſmall 
portion of ſome matter of the ſame kind, but in a more advanced ſtage of the 
termentation. After the leaven has been well incorporated by kneading into freſh 
dough, it not only brings on the fermentation with greater ſpeed, but cauſes it to 
take place in the whole of the maſs at the ſame time : and as ſoon as the dough 
has by this means acquired a due increaſe of bulk from the fixed air, which en- 
deavours to eſcape, it is judged to be ſufficiently.fermented, and ready for the 
oven. | 3 | 
The fermentation, by means of leaven or ſour dough, is thought to be of the 
acetous kind, becauſe it is generally ſo managed that the bread has a ſour flavour 
and taſte. But it has not been aſcertained 4 this acidity proceeds from true 
vinegar. Bread raiſed by leaven is uſually made of a mixture of wheat and rye, not 
very accurately cleared of the bran. It is diſtinguiſhed by the name of brown bread ; 
and the mixture of theſe two kinds of grain 1s called (OS in many parts 


of the kingdom, where it is raiſed on one and the ſame piece of ground, and 


paſſes through all the proceſſes of reaping, threſhing, grinding, &c. in this 
mixed ſtate. | | 


Yeaſt or barm is uſed as the ferment for the finer kinds of bread. This is the 
mucilaginous froth which riſes to the ſurface of beer in its firſt ſtage of fer- 
mentation. When it is mixed with dough, it produces a much more ſpeedy and 


effectual fermentation than that obtained by leaven, and the bread is accordingly 


much lighter, and ſcarcely ever ſour. The fermentation by yeaſt ſeems to be 
almoſt certainly of the vinous or ſpirituous kind. | 


Bread is much more uniformly miſcible with water than dough, and on. this 
circumſtance its good qualities moſt probably do in a great meaſure depend. 


A very great number of proceſſes are uſed by cooks, confectioners, and others, : 


to make cakes, puddings, and other kinds of bread in which different qualities 
are required. Some cakes are rendered brittle, or as it is called ſhort, by an ad- 
mixture of ſugar or of ftarch. Another kind of brittleneſs is given by the addition 
of butter or fat. White of egg, gum-water, iſinglaſs, and other adheſive ſub- 

ſtances are uſed, when it is intended that the effect of fermentation ſhall expand 
the dough into an exceedingly porous maſs. The reflecting chemiſt will receive 
conſiderable information on this ſubject from an attentive inſpection of the receipts 
to be met with in treatiſes of cooking and confeQionary.  _ | | 


BRECCIA. An Italian term frequently uſed by our mineralogical writers, to 


denote ſuch compound ſtones as are compoſed of agglutinated fragments of con- 
ſiderable fize. When the agglutinated parts are rounded, the ſtone is called 
pudding-ſtone; Breccias are denominated according to the nature of their com- 
ponent parts. Thus we have calcareous breccias, or marbles, and filiceous breccias, 
which are ſtill more minutely claſſed, according to their varieties. See the Mine- 
1 of Cronſtedt, Kirwan, and other s. . | | 

BRICK. Among the numerous branches of the general art of faſhioning 
argillaceous earths into uſeful forms, and afterwards hardening it by fire, the art of 


making 


* 
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making bricks and tiles is by no means one of the leaft uſeful. By this art we 
poſſeſs the advantage of obtaining the materials for conſtructing edifices at cheap 
rates, in almoſt every fituation, without the expence of carrying ftone from re- 
mote quarries; and this is ſo far from being the only advantage, that it is ex- 
tremely probable that theſe artificial compoſitions, if properly made, would prove 
ſuperior in durability to every natural ſtone, The ſtreets in Holland are every 
where paved with a hard kind of brick, known by us under the name of clink- 
ers, and uſed in this country for paving ſtables and court-yards; and the houſes 
in Amſterdam appear to be not at all decayed, but were perfectly freſh, as if new, 
though moſt of thoſe in the vicinity of the Exchange have ſtood at leaſt two centu- 
ries. The ſpirit of improvement may perhaps effect at ſome future period, in this 
country, what the ſtimulus of neceffity has done on that naturally poor ſpot. 
The art of brickmaking has for the moſt part been confined to the manufac- 
tories, no one having attended to it in a direct chemical way, except the celebrated 
Bergman. I ſhall therefore in the preſent article give an account of the leading 
facts and obſervations in his treatiſe?. 5 N 
Ihe pottery made uſe of in the conſtruction of edifices may be conſidered as 
of two ee tiles for the roof, or bricks for the walls; to which may be added 
another kind of bricks for pavements. Softneſs and poroſity are the greateſt fault 
of tiles. The water retained in the pores of tiles becomes frozen in winter; 
and as ice occupies a larger ſpace than water, the expanſion of the water, at 
the inſtant of its congelation, does not fail to ſplit and deſtroy ſuch porous and 
| brittle ſubſtances as tiles which are ill made. This has been remedied by cover- 
ing them with a glaze, which adds conſiderably to the expence. Bergman is of 
opinion that a ſtronger heat uſed in the baking would render them fo cloſe as to 
abſorb very little moiſture, f | e | 
— This llluftrious chemiſt did not find that pure clay, or argillaceous earth, was 
fuſible either alone or when mixed in any proportion with lime, though the addi- 
tion of the ſmalleſt quantity of filiceous earth brought We maſs into fuſion, 
Neither was clay fufible with pure quartz alone, Fluor mineral renders it fuſible 
as does likewiſe feld ſpar. _. | 2 
Common clay is ſcarcely ever found in a ſtate approaching to purity on the ſur- 
face of the earth. It uſually contains a large proportion of ſiliceous earth. Bergman 
examined ſeveral clays in the neighbourhood of-Upſal, and made bricks, which 
he baked with various degrees of heat, ſuffered them to cool, immerſed them in 
water for a conſiderable time, and then expoſed them to the open air for three 
years. They were formed of clay and ſand. The hardeſt were thoſe, into the compo- 
fition of which a fourth. part of ſand. had entered. Thoſe which had been expoſed 
for the ſhorteſt time to the fire were almoſt totally deſtroyed, and crumbled 
down by the action of the air: ſuch as had been more thoroughly burned, ſuffered 
| leſs damage; and in thoſe which had been formed of clay alone, and were half 
vitrified by the heat, no change whatever was produced. | 
On the whole, he obſerves, that the proportion of fand to be uſed to any clay, 
in making bricks, muſt be greater, the more ſuch clay is found to contract in 
burning; but that the beſt clays are thoſe which need no ſand. Bricks ſhould 
be well burned; but no vitrification. is neceſſary when they can be rendered 
hard enough by the mere action of the heat. Where a vitreous cruft might be 
deemed neceſſary, he recommends the projection of a due quantity of falt into 


* Phyſicaland Chemical Eſſays, vol. iii. p. 378. | 
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the furnace, which would produce the effect in the ſame manner as 1 ſeen in the 
fabrication of the Engliſh pottery, called ſtone ware. | 
1t is of conſiderable importance to examine clay before it is made into tiles. 
This is done in a rough way by the manufacturers; but Bergman adviſes the fol- 
| lowing as the moſt expeditious proceſs : Nitrous, acid poured upon unburned 
clay detects the preſence of lime, by producing an efferveſcence. Calcareous 
clays, or marles, are often the fitteſt materials for making bricks. In the next 
place, a lump of clay, of a given weight, is to be diffuſed in water by agitation. 
The ſand will ſubſide, and the clay remain ſuſpended. Other waſhings of the 
reſidue will carry eff ſome clay, and, by due management in this way, the ſand, 
or quartzoſe matter, may be had ſeparate. Nitrous acid by digeſtion will take up 
the lime from a part of the clay, previouſly weighed, and this may be precipi- 
tated by volatile alkali. The clay, the ſand, and the lime may thus be well 
enough aſcertained by weight, ſo as to indicate the quantity of ſand or other ma- 
terial requiſite to be added in order to form that compound, which, from other 
experiments, may have been found beſt adapted to produce good tiles and bricks. 
An examination with the microſcope will ſhew whether the ſand contain feld, 
ſpar, or other ſtones of known figure. | 3 
I be brickmakers in the vicinity of London collect the refuſe cinders and aſhes 
. of the coal fires of that metropolis, and employ women to fift them. The cin- 
ders are uſed as fuel in the burning, and the ſmaller powder, or black aſhes, eater 
into the compoſition of the bricks inſtead of ſand. | | 
BRIMSTONE. See SULPHUR. 6 
BROCATELLO. A calcareous ſtone or marble, compoſed of fragments of 
four colours, white, grey, yellow, and red. : 
BRONZE. A mixed metal conſiſting chiefly of copper, with a ſmall pro- 
portion of tin, and ſometimes other metals. It is uſed for caſting ſtatues, can- 
non, bells, and other articles, in all which the proportions of the ingredients vary. 
The addition of tiij to copper renders it brittle and hard, ſingularly augments its 
denſity, and makes it more fuſible. The compound poſſeſſes likewiſe the advan- 
tage of being leſs ſubject to corroſion, or ruſt, by expoſure to the air. Cannon and 
_ ſtatues have leſs tin in their compoſition than bells; and in ſpeculum metal the 
proportion is greateſt of all. See SPECULUM. et 
The operation by which large works of bronze are caſt, as deſcribed by Mac- 
quer, is ſufficiently ſimple. For this purpoſe a brick furnace is uſed, nearly in the 
ſhape of a baker's oven. The floor of this furnace is concave, and conſiſts of a 
compoſition of ſand and clay. In this hollow floor the metals are put. The fur- 
nace has four openi ES | 
The firſt is a —  g DEN at which the flame of the fuel enters, which is placed 
in a ſecond furnace on one fide the firſt. The ſecond opening is a chimney placed 
on the fide oppoſite the mouth, by means of which the flame is drawn over the 
metal. The third opening 1s a hole, which can be ſhut or opened at pleaſure, to 
inſpect the ſtate of the inſide of the furnace and its contents. When the metal 
is in the ſtate required, a fourth opening is then incloſed, communicating with 
the hollow floor, through which the melted metal flows by channels into the 
moulds prepared to receive it. | 
The recovery of copper from old bell metal is an object which is ſometimes 
defirable. Chemiſtry affords various methods of doing this, an intereſting detail 
of which may be ſeen in the ninth volume of the Annales de Chimie. 
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BUTTER. The oily inflammable part of milk, which is prepared in many 
countries as an article of food. This ſubſtance appears to be diffuſed through 
milk, either mechanically, or, which is more probable, by an imperfect chemical 
union; that is, by combination with the cgſeous, ſaccharine, and acid parts, which 
form the medium of its ſuſpenſion in the aqueous fluid. When milk is ſuffered to 
remain at reſt for ſEveral hours, a thick fluid riſes to the top, well known by the 

name of cream, and conſiſting of the butter, together with a conſiderable maſs of 
caſeous and ſerous particles. It has not been aſcertained whether this aſcent of 
the cream be attended with any chemical change or ferment of the whole fluid ; 
but it: ſeems very probable that this is the caſe. + 7 e | 

Butter as it exiſts in cream does not form continued maſſes, but has its parts 
ſeparated by the interpoſition of the other principles. Some butter will however 
be ſeparated without any operation, farther than the mere continuance of ſtanding 
e But the common method of ſeparating it conſiſts in agitating the 
cream, for a certain time, in a veſſel called a churn, the form of which is va- 
rious, but its eſſential purpoſe the ſame. By this treatment it is collected in an 
uniform ſoft maſs, poſſeſſing ſearcely any ſmell; of a mild agreeable taſte, eaſily 
fuſible, and ſuffering no perceptible diſengagement of any of its principles by 
any degree of heat not exceeding that of boiling water. e 

Me do not poſſeſs any direct experiments to ſhew what it is that occaſions the 
difference between the obvious qualities of butter and thoſe of other oils, diſtin- 
guiſhed by the name of fat or fixed oils, from their not riſing by a low heat. It 
reſembles them in its habitudes as nearly as they reſemble each othet xeſpectively. 
By diſtillation on the water bath it gives out a portion of watery fluid, that either 
remained interpoſed between its parts from the firſt, or was taken up during the 
waſhing it undergoes in the making. A ſtronger heat, carefully managed, expels 
firſt a 3 acid of a penetrating ſmeil, which is followed by a concrete coloured 
oil poſſeſſing the ſame odour. Very little coal remains. The acid appears 
to be of the ſame nature as that diſtinguiſhed by the name f the acid of fat: and 
it my alſo be obtained from butter by means of lime or an alkali See Acrp 
OF FAT. 3 

Butter becomes rancid ſooner than moſt other fat oils, probably on account of 
the water, which may favour the developement of its acid. Waſhing with water 
or ardent ſpirit reſtores it in ſome meaſure to its former ſtate, by carrying off the 
diſengaged part of the acid. Fixed alkalis diffolve butter, and form ſoap. | 
__ "BUTTER OF ANTIMONY. The combination of the regulus of anti- 
mony with the dephlogiſticated or aerated marine acid. It is uſually made by 
diſtilling a mixture of corroſive ſublimate and the regulus. S ANTIMONY. 

_ BUTTER OF ARSENIC. A combination of the regulus of arfenic with 
dephlogiſticated or aerated marine acid; obtained by a proceſs ſimilar to that uſed 


in making the butter of antimon p. | ED ke oh ITT 
- BUTTER OF CACAO. An oily concrete white matter, of a firmer con- 
ſiſtence than ſuet, obtained from the cacao nut, of which chocolate is made. 
The method of ſeparating it conſiſts in bruiſing the cacao and boiling it in water. 
The greateſt part of the ſuperabundant and uncombined oil contained in the nut 
is by this means liquefied, and riſes to the ſurface ; where it ſwims, and is left to 
congeal, that it may be the more eafily taken off. It is generally mixed with 
{mall pieces of the nut, from which it may be purified by keeping it in fuſion 
without water in a pretty deep veſſel, until the ſeveral matters have arranged 
5 | Ii | themſelves 
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themſelves according to their ſpecific gravities. By this treatment it becomes 
very pure and white. . | | | 1 2 1 2 
Butter of cacao is without ſmell, and has a very mild taſte, when freſh ; and in 
all its general properties and habitudes it reſembles fat oils; among which it muſt 
therefore be claſſed. It is uſed as an ingredient in pomatums. | Ert 
BUTTER OF WAX. Wax, though differing very conſiderably from. fat 
oils, reſembles them in affording an acid by diſtillation, while the remaining 
oleaginous part becomes more limpid, in proportion as the number of diſtilla- 
tions is repeated. The firſt diſtillation leaves it of a butyraceous conſiſtence, 
and this is called butter of wax. It has a ſtrong ſmell, and is ſaid by Macquer 
not to recover its conſiſtence by long expoſure to the air; in which particular he 
obſerves that it differs from reſinous ſubſtances, | 
BUTTER OF TIN. When granulated tin, or an amalgam of tin and mer- 
cury, is diſtilled with corroſive ſublimate, the tin riſes in combination with the 
dephlogiſticated or aerated marine acid, partly in the form of a liquor and partly. 
in butyraceous flowers. The liquor is called the fuming liquor of Libavius, and 
is not eſſentially different from the flowers. Many chemiſts diſtinguiſh the whole 
product by the name of the fuming liquor of Libavius. See Tin. 
BUTTON. The round maſs of metal obtained in ſmall reductions or other 
chemical experiments, and found at the bottom of the crucible or veſſel wherein 
the operation is performed, is called the button by chemiſts. _ | 
BYSSUS. The aſbeſtus, compoſed of parallel fibres, is diſtinguiſhed' by 
ſome under this name. | | | 
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FNABOCHON. The French. uſe this word to denote the figure of precious 
& 4 ſtones when poliſhed with a convex ſurface. | . 
- CACHOLONG. A very hard compact white agate. It is ſemi-tranſparent, 
and in this reſpect differs from the moonſtone, which has a milky white, with a 
few various ſhades of light proceeding from an internal blueiſh ground. The 
cacholong is vitrifiable and capable of a good poliſh, It is found in the river 
Cache in the Calmucks' country, whence in their language it takes its name. 
CADMIA. A word ſcarcely met with in the writings of the later chemiſts. 
It has been given to various ſubſtances. The cadmia of the furnaces is a matter 
that ſublimes when ores containing zinc, like thoſe of Rammelſburg, are ſmelted. 
This conſiſts of the flowers of zinc, which riſe by the violent heat of combuſtion, 
and adhere to the inſide of the walls of the furnace; which being hot do not 
condenſe them immediately into the ſolid ſtate, but cauſe them to paſs through 
a ſtate of fluidity intermediate between the elaſtic and the ſolid ſtate. On this 
account they have a much leſs interrupted ſolidity than the flowers of zinc 
uſually poſſeſs, The quantity collected at Rammelſburg is ſo conſiderable as. 


to form a very thick cruſt, requiring to be frequently removed. The name of 
cadmia has alſo been given to other ſublimates that riſe in the ſmelting of ores. * 
Calamine, or lapis calaminaris, which is an ore of zinc, has alſo been called 
native cadmia. This, as well as the cadmia of the furnaces, is uſed in the con- 
verting copper into braſs. See Cory ER. DE, 
The ore of cobalt is ſometimes, but very improperly, called foſſil cadmia. 
 CARULEUM MONTANUM. An ore of copper claſſed by Cronſtedt 
among the calcareous earths, as a combination of that earth with the metal. 
Kirwan, however, aflerts poſitively that 100 parts contain about 69 of copper, 29 
of aerial acid or fixed air, and 2 of water. It is moſt frequently found of a 
looſe pulverulent form, though ſometimes indurated and even cryſtallized, bur 
it is then mixed with quartz. It may be analyſed by ſolution in acids, and pre- | 
cipitation by immerſing a piece of iron in the ſolution, which will throw down the , 
per in the metallic ſtate. * : 
_ CALAMINE. An ore of zinc of a white, grey, yellow, brown, or red co- 
lour, of various hardneſs, though ſcarcely ever hard enough to ftrike fire with the 
ſteel. Its texture is either equable or cellular, and its form irregular, or cryſtallized, 
or in ſtalactites. It does not loſe weight by calcination, unleſs mixed with char- 
coal; and then the zinc riſes in flowers. Acids diſſolve it, and with the vitriolic it 
affords vitriol of iron as well as of zinc. The ſpecific gravity of the beſt ſort, 
that is the grey, is 5,000, and 100 parts of this afforded Bergman 84 of calx of 
zinc, 3 iron, 1 clay, and 12 filiceous earth; but in other ſpecimens the propor- 
tions are very different. Moſt of the Engliſh calamines contain Ie 
CALCAREOUS EARTH. See EarTns. * 
CALCES, METALLIC. Metals which have undergone the proceſs of 
calcination or combuſtion, or any other equivalent operation. N 
CALCINATION. The fixed reſidues of ſuch matters as have undergone 
combuſtion are called cinders in common language, and calces by chemiſts; 
and the operation, when conſidered with regard to theſe reſidues, is termed cal- 
cination. In this general way it has likewiſe been applied to bodies not really 
combuſtible, but only deprived of ſome of their principles by heat. Thus we 
hear of the calcination of chalk, to convert it into lime, by driving off its fixed 
air and water; of gypſum or plaſter ſtone, of alum, of borax, - and other 
ſaline bodies, by which they are deprived of their water of cryſtallization ; of 
bones, which loſe their volatile parts by this treatment ; and- of various other 
bodies. ER 
This application of the term as nevertheleſs at preſent avoided by chemiſts, 
who in general conſider it as improper, and confine the term to the only claſs of 
bodies truly combuſtible, which leave a large fixed reſidue after combuſtion; 
namely, metals. | | g | | - 
| When a metallic ſabſtance is expoſed to a conſiderable heat with acceſs of — 
reſpirable air, its external part becomes gradually converted into a calx of a dull : I 
earthy appearance, leſs fuſible, and of a leſs ſpecific gravity, than the metal it- 
ſelf, brittle or friable when cold, and weighing upon the whole more than the 
regulus which afforded it. The metals called perfect are not calcinable by the 
heat of common furnaces ; and among the ſemi-metals there are ſome whoſe ' 
calces are conſiderably volatile, and rife in the form of flowers. SS METAILSs, and 
alſo the reſpective articles of each. ' | 5 
I be calcination of metals is indubitably an effect of the ſame nature as other 
combuſtions, and is conſidered as ſuch by all chemiſts. But as the theories of 
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combuſtion differ, the explanations muſt vary accordingly. In the ancient 
theory of Stahl, metals, like other combuſtible bodies, were conſidered as com- 
pounds of one general principle of inflammability, united to a particular baſis in 
each. This principle, called phlogiſton, was ſuppoſed to be driven off during 
combuſtion, and to leave the bare or metallic calx behind it. Various hypo- 
theſes were propoſed to account for the increaſed weight of the calces, which 
was firſt truly accounted for by Mayow, who aſcribed it to the abſorption of air. 
When modern diſcoveries had re-eſtabliſhed this truth, that the reſpirable part 
of the air is abſorbed in combuſtion, the adherents of Stahl found it neceſſary to 
modify their doctrine by attributing the extrication of phlogiſton to an effect of 
affinity. In this way the inflammable principle was ſaid to be expelled by the 
ſtronger affinity of the air to the calx, at the temperature of the experiment; or 
otherwiſe, admitting the matter of heat to have a ſeparate exiſtence, it was ſuppoſed 
to quit the elaſtic fluid air, at the time of its condenſation, and unite with the 
phlogiſton, which was affirmed to make its eſcape in the flame. TEN He 
The modern theory of the antiphlogiſtians, rejecting altogether the exiſtence of 
a principle of inflammability, aſcribes the whole effect to the air which enters into 
combination. In this a metal is a ſimple ſubſtance, and a calx is a metal united 
to a portion of vital air. | | ͤ,»„ 
The calcination of metals is effected by the mere acceſs of the vital air of the at- 
moſphere, provided the temperature be raiſed to a ſufficient height. Nitre greatly 
accelerates this effect, becauſe it affords vital air by the decompoſition of its acid 
when duly heated. The acids likewiſe calcine metals without, in general, re- 
quiring any external application of heat. Nitrous acid, being more readily de- 
compoſed than any other, is accordingly more active in the calcination of metals. 
In this proceſs the vital air of the acid unites with (and perhaps dephlogiſticates) 
the metal, while the other part of the acid, namely the phlogiſticated air, flies 
off, either alone or in the form of nitrous air. The calx is either diſſolved or 
precipitated, accordingly as it contains a leſs or greater quantity of vital air; this 
ſubſtance appearing to be the medium of ſuſpenſion, to which the calx has no 
tendency if completely ſaturated. g 1 | CV 
When vitriolic acid is employed in the calcination and ſolution of a metal, the 
part of the acid which flies off is ſulphur, more or leſs acidified, in the form of 
ſulphureous or volatile vitriolic acid. See HEAT, PHLocIsTON, METALS, Acips, 
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CALX, METALLIC. See CALs, alſo CALCINATION. | | | 
CALL. A word uſed by the miners to denote ſchoerl or cockle, and alſo 
other matters; but Da Coſta ſays that, definitely ſpeaking, it denotes the mineral 
called wolfram. 1 ä VVV 
CAMELEON MINERAL. The combination of fixed alkali and calx of 
manganeſe has been ſo called, on account of the changes of colour it is ſubject 
to when diſſolved in water. - Phy” ht . | 5 . 
CAMOMILE. A ſmall quantity of blue eſſential oil refides in the cup of 
the flowers. This colour changes to a browniſh green by age, and that more 
readily in half filled or imperfectly cloſed veſſels than in ſuch as are entirely full. 
Camomile flowers boiled in wine give it a manifeſtly ſaline taſte, and the de- 
coction precipitates ſilver and mercury from nitrous acid. But as the precipi- 
tates were different from thoſe afforded by common ſalt, Neumann, from whom 
this article is taken, is juſtly of opinion that the precipitating ſalt was afforded by 
the wine. . i 26 0 f e ar 
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Fir John Pringle finds, by his experiments; that the ſoluble part of camomiſe 


flowers is one hundred and twenty times as antifeptic as common ſalt. 

CAMPAN MARBLE. The green campan from the Pyrenean mountains 
is lightly magnetic, and contains, according to Mr. Bayen, in the centenary 
ſixty- five parts mild calcareous earth, thirty-two: argillaceous, and three of iron 
partially calcined. The red campan is not magnetic, and contains eighty-two 
parts mild calcareous earth, eleven of argillaceous earth, and ſeven of calx of iron. 
CAMPHOR. This fingular vegetable ſubſtance comes to us from China. 
There are two kinds grow in the Eaſt, the one produced in the iſlands- Sumatra 
and Borneo, and the other produced in Japan and China. The Sumatran cam- 
phor, which the Europeans obtain, is carried to the China market, where it bears 
a better price than the Japaneſe. This has given riſe to an opinion, that the 
Chineſe buy it to convert it, by ſome manipulation, into the other. The pro- 
perties of the camphor we receive render this in the higheſt degree improbable. 
Camphor“ is extracted from the roots, wood, and leaves of a large tree, the roots 
affording by far the greateſt abundance. The method conſiſts in diſtilling with 
water in large iron pots, ſerving as the body of a ſtill, wick earthen heads 
adapted, ſtuffed with ſtraw, and provided with receivers. Moſt of the eamphor 
becomes condenfed in the ſolid form among the ſtraw, and part comes over with. 
the water. It is ſaid by ſome to be ſublimed without water; but Neumann thinks, 
perhaps without foundation, that ſuch treatment would give an empyreumatie 

ſmell to the camphor. The rough camphor, as imported, reſembles crude nitre 

or bay ſalt. It is imported in caniſters. | . + | 
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The refining of camphor-was long a ſecret with the Venetians, at the time 
when moſt of the commodities of the Eaſt were brought into Europe by that 
people. The Hollanders have fince appropriated to themſelves this, with va- 
rious other manufactures dependent on chemiſtry; and I do not find that it is 
purified in large quantities elſewhere. Neumann mentions one of the largeſt 
refineries at Amſterdam, in which were fifty furnaces, all managed by women. 
He was permitted to ſee the whole operation, except the charging of the veſſels. 
The ſublimation was performed in low flat-bottomed glaſs veſſels placed in ſand; 
and the camphor became concrete in a pure ſtate againſt the upper part, whence 
it was afterwards ſeparated with a knife after breaking the glaſs. Lewis, in a 
note on this paſſage, afferts, that no addition is requiſite in the purification of 
camphor ; but that the chief point confiſts in managing the fire ſo that the 
upper part of the veſſel may be hot enough to bake the ſublimate together into 
a kind of cake. He thinks it more commodious to diffolve the crude camphor 
in ardent ſpirit, and, after decantation or filtration, to diſtil off the ſpirit, and fuſe 
the camphor into a cake in a glaſs veſſel. Chaptal ſays the Hollanders mix an. 
ounce of quicklime with every pound of camphor previous to the diſtillation. 
Purified camphor is a white concrete cryſtalline ſubſtance, not brittle, but 
eaſily crumbled, having a peculiar conſiſtence reſembling that of ſpermaceti; but 
harder. It has a ſtrong lively ſmell, and an acrid taſte; is ſo volatile as totally to 
exbale when left expoſed in a warm air; is 5 5 enough to ſwim on water; 


and is very inflammable, burning with a very white flame and ſmoke; without 
any reſidue. | 21 


I be roots of zedoary, thyme,roſemary, ſage, the inula helenium, the anemony,. 
the paſque flower or pulſatilla, and other vegetables, afford camphor by dil- 


Neumann by Lewis, ii. 59. 5 
illation;. 
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tillation. It is obſervable, that all theſe plants afford'a much larger quantity of 
camphor, when the ſap has been ſuffered to paſs to the tl ok, 9k by ſeveral 
months drying. Thyme and peppermint, flowly dried, afford much camphor ; 
and M. Achard has obſerved, that a ſmell of camphor is diſengaged when vo- 
latile oil of fennel is treated with acids. The combination of diluted nitrous acid 
with the volatile oil of aniſe afforded him a large quantity of cryſtals, that poſ- 
ſeſſed moſt of the properties of camphor; and he obtained a fimilar precipitate 
by pouring the vegetable alkali upon vinegar ſaturated with the volatile oil of 
ANFEUCA. -- Wen l 
Frm all theſe facts Chaptal concludes that the baſe of camphor forms one 
of the conſtituent parts of ſome volatile oils, in which it exiſts in the liquid ſtate, 
and does not become concrete but by combining with vital air. © | | 
Camphor is not ſoluble in water in any perceptible degree, though it com- 
municates its ſmell to that fluid, and may be burned as it floats on its | 4" ll It 
has been obſerved by Romieu, that ſmall pieces of camphor floating on water 
have a rotatory motion, which he aſcribes to electricity. Ardent ſpirit, ethers 
and oils, diffolve camphor very plentifully. The former of theſe diſſolves much 
more by heat, though when cold it takes up three-fourths of its own weight. The 
ſurplus taken up by heat is „ e in cryſtals of a plumoſe form, by cooling. 
Nitrous acid, which acts ſo violently on eſſential oils as to cauſe inflamma- 
tion, diſſolves camphor without producing heat or agitation. The camphor 
becomes fluid, and floats on the ſurface of the acid like oil, and has been called 
oil of camphor. Neumann ſays, it combines with the moſt concentrated part 
of the acid The vitriolic acid unites alſo with camphor, forming a coloured fluid, 
which at length becomes of a dark reddiſh brown colour. Other acids alſo diſ- 
ſolve it. Alkalis precipitate it heavier, harder, and much leſs combuſtible. | 
The addition of water to the ſpirituous or acid ſolutions of camphor in- 
ſtantly ſeparates it. fins EP? ve 
Camphor may be powdered by moiſtening it with ſpirit of wine, and triturat- 
ing it till dry. It may be formed into an emulfion by previous grinding with 
near three rimes its weight of almonds, and. afterwards gradually adding the 
water. Volk of egg and mucilages are alſo effectual for this purpoſe ; but ſugar 
does not anſwer well. A | 
When nitrous acid is diftilled repeatedly in large quantities from camphor, it 
converts it into a peculiar acid. M. Koſegarten diſtilled this acid eight times from 
it, and obtained a ſalt in parallelopipedons, which reddened ſyrupof violets and the 
tincture of turnſole. Its taſte 1s bitter, and it differs from the acid of ſugar more 
particularly in not precipitating lime from marine acid. 
This acid forms, with vegetable alkali, a ſalt in hexagonal cryſtals ; with 
mineral alkali, irregular cryſtals ; with volatile alkali, needle- formed and priſ- 
matic cryſtals; and with magneſia, a white pulverulent ſalt. It diffolves copper, 
iron, biſmuth, zinc, arſenic, and cobalt. The ſolution of iron affords a yellowiſh 
white inſoluble powder. With manganeſe it forms cryſtals with parallel ſides, 
ſomewhat reſembling baſaltes. "EI | 
- CANNEL COAL. A coal which burns with a white flame, much ſmoke, 
and a ſmell reſembling pitch. It probably owes its name to its uſe as a ſub- 
ſtitute for candles in many of the poorer families in the north of England, who 
in their ſtore of coals take care to be provided with a ſeparate portion of this to 
be laid on the fire at night. Kirwan ſays that it breaks eaſily in any direction, and 
; in 
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in its fracture preſents a ſmooth conchoidal ſurface, if broken tranſverſely. Its 
ſpecific gravity is about 1. 27. 8 „„ anca 
CANTHARIDES. A well known fly with green wings, very common in 
hot countries, and much uſed as an article of the materia medica. The powder 
of this inſect applied to the ſłin cauſes bliſters, excites urine, thirſt, and fever. 
They produce the ſame effect when taken in a ſmall doſe internally. Larger 
doſes have occaſioned priapiſms, with loſs of blood, and laftly death. The ig- 
norant lrave formerly adminiſtered this ingredient to excite venereal emotions, 
but never without much danger. : : £2 
M. Thouvenel has made valuable experiments on cantharides. Water 
extracts a very abundant principle, which gives it a reddiſh yellow colour, and 
alſo ſeparates a yellowiſh oily principle. Ether takes up a greeniſh very ay a 
oil, wherein the virtue of the cantharides moſt eminently reſides. An ounce of 
cCantharides afforded, > | 4 


Reddiſh yellow bitter extract, * od 4 21156 grains. 

Yellow oily matter, - - E IR 
Green oily ſubſtance analogous to wax, = r 
Parenchyma, ſoluble neither in water nor ardent ſpirit, 288 


N | | The French ounce, 576 IE 
Proof ſpirit, or a mixture of equal parts of water and ſtrong ardent ſpirit,” ex- 
tracts, by digeſtion, a tincture from cantharides which poſſeſſes all the virtues of 
the inſects themſelves. When this tincture is diſtilled, the ſpirit which comes 
over has the ſmell of the cantharides. | | 2 . 
Strong ardent ſpirit takes up the cauſtic part only; whence it follows that the 
intenſity of the tincture may be varied, as well by varying the ſtrength as the 
quantity of the ſpirit to a given doſe of the inſects. This tincture has the 
character of warming and increaſing the circulation of the parts to which it may 
be applied in rheumatic pains, ſciatica, the wandering gout, &c.' 
Neumann was acquainted with the refinous ſubſtance of cantharides, and that 
the virtue of this medicament reſided in it. TW | 
CAP. The piece which terminates the top of a melting furnace is called 


the cap. It has the figure of an oblong dome, with a large oval door on one 


fide for the introduction of fuel, of which this furnace requires a quick and 
large ſupply. The upper part terminates in a tube or chimney, which may be 
| lengthened accordingly as a greater or leſs draught is required, | . 
CAPACITY. See Hear. | + $4). 
CAPITAL. The upper part of an alembic, likewiſe called the head. - Ser 
APPARATUS. 3 ; FN {gs 
__ CAPUT MORTUUM.: A fanciful term much uſed by the old chemiſts, 
but now entirely rejected. It denoted the fixed reſidue of operations. As the 
earlier chemiſts did not examine theſe, they did not find any inconvenience in 
one general term to denote them; but the moſt ſlender acquaintance with 
modern chemiſtry muſt ſhew that it is utterly impracticable to denote, by one 
general term, all the various matters that remain fixed in certain degrees of 
heat. | 5 ht. W 
CARBUNCLE. The ancients called all red gems by this name; but the 
carbunculus of Pliny was the ſame as the oriental ruby of our jewellers. Its 
colour is of a deep red inclining to purple. Se Rur. 7 DE 
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; .CARDAMOM. Neumann examined the leſſer cardamom. One ounce 
yielded a ſcruple of effential oil, containing the whole of their pungency and 


ſmell, with-fourteen or fifteen. grains of reſinous, and forty-five grains of mucila- 


ginous extract. | | 7 | 
*#CARDUUS BENEDICTUS. - Four - ounces, of the leaves afforded four 
drams and a half of extract to ardent ſpirit : the ſame quantity gave out fix 


drams and a half of mucilaginous extract with water. The expreſſed juice, de- 
purated and eyaporated to che conſiſtence of a ſyrup, afforded Neumann ſaline 


cryſtals, approaching to the nature of tartar. 


_ CAREINE THISTLE. A prickly thiſtle, growing chiefly in Switzerland. 
Neumann ſpeaks of the roots, as brought in bundles from Thuringia. They 
have a bitter pungent taſte, and are chiefly uſed in the diforders of cattle. In 
his method of treatment, he obtained by diſtillation about one ninth part of its 
weight of eſſential oil. Ardent ſpirit extracted more than one fourth of refinous 
matter, which poſſeſſed the flavour and activity of the root. Water extracted a 
weaker matter.. . | ö | | 

CARMINE, A red pigment prepared by diſſolving cochineal in an alkaline 
Axivium, and precipitating by alum. It conſiſts, therefore, of the colouring 
matter of cochineal combined with the argillaceous earth of the alum. 

Other precipitates are alſo called by this name. Lewis aſſerts, that he has 
often repeated with ſucceſs an experiment, firſt publiſhed in the Acta Nature 
Curioſorum, in which a fine precipitate, little inferior in beauty to carmine, is 
afforded by adding the nitrous ſolution of tin to a decoction of Brazil wood. | 

CARNEEITAN. A ſtone of the ſiliceous genus, of different ſhades of brown- 
iſh. red or fleth colour. The ſeveral ſpecimens vary alſo in their hardneſs. and 
tranſparency. The moſt eſteemed is of an orange or yellowiſh red, and gives 


fire with ſteel. The whitiſh are ſofter and leſs valued. Ignition changes the red 


colour to an opake white. Its ſpecific gravity is from 2, 6 to 2, 7. ok 
CARPOLITHI. A name given by writers on foſſils to ſuch ſtones as re- 

preſent fruit. The baſis is a martial jaſper, in which nodules of rounded calca- 

reous ſpar and ſerpentine are included. Denominations of this kind are at preſent 

little regarded. Tn 0 | 5 

. CARTHAMUS, or SAFFLOWER. In ſome of the deep reddiſh, yellow, or 

orange coloured flowers, the yellow matter ſeems to be of the ſame kind with 


chat of the pure yellow flowers; but the red to be of a different kind from the pure 
red ones. Watery menſtrua take up only the yellow, and leave the red, which 


may afterwards be extracted by rectified ſpirit of wine, or by a weak ſolution 
of - alkali. Such particularly are the ſaffron - coloured flowers of carthamus. 
Theſe, after the yellow matter has been extracted by water, are ſaid to give a 
tincture to ley ; from which, on ſtanding at reſt for ſome time, a deep red fecula 


ſubſides, called ſaflower, and from the countries whence it is commonly brought 


to us, Spaniſh-red and China-lake. This pigment impregnates ardent ſpirit 


with a beautiful red tincture; but communicates no colour to water. Lewis 


on Neumann. N 1 
CASE-HARDENING. Steel when hardened is brittle, and iron alone is 


not e. of receiving the hardneſs fleel may be brought to poſſeſs. There is 


nevertheleſs a variety of articles in which it is deſirable to poſſeſs all the hard- 


neſs of ſteel, together with the firmneſs of iron. Theſe requiſites are united in 
#he art of caſe - hardening, which does not differ from the making of ſteel, except 


a 


without cauſing it to ſplit into many thin fragments. 
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in the ſhorter duration of the proceſs. Tools, utenſils, or ornaments in- 
tended. to be poliſhed, are firſt manufactured in iron and nearly finiſhed, 


after which they are put into an iron box, together with vegetable or animal 


coals in powder, and cemented for a certain time. This treatment converts 
the external part into a coating of ſteel, which is uſually very thin, be- 
cauſe the time allowed for the cementation is much ſhorter than when the whole: 
is intended to be made into ſteel. Immerſion of the heated pieces into water 


hardens the ſurface, which is afterwards poliſhed by the uſual methods. 


CARYOPHYLLOIDES. A name given to a ſpecimen of mica, the ſcales 


of which are concentric and perpendicular. Cronſtedt. | 


CASIA FISTULARIS. The fruit of a tree growing in Egypt and in the 
Eaſt Indies. It is a large cylindrical pod or cane, containing, under an hard rind, 
a ſoft pulp lodged in a number of tranſverſe cells, with a flat roundiſn ſeed in 


each. Out of four drams of the dried pulp, Neumann found water take up three 
drams fifteen grains. Rectified ſpirit took up as much, or nearly ſo; but the 
ſpirit ated more ſlowly, 5 


CASIA LIGNEA. The bark of a tree of the ſame kind as the cas 


tree. It contains an eſſential oil of the fame flavour and qualities as that of cin - 
namon; but much leſs in quantity. Cafia is very commonly ſold under the 


name of cinnamon, from which however its external appearance is ſufficient to 
diſtinguiſh it. The caſia is thick, rough, and breaks croſs-wiſe without ſpliting ; 
but the cinnamon is ſmoother, thinner, and cannot eaſily be broken croſs-wiſe 


\ CASTOR. A oft greyiſh yellow or light brown ſubſtance found in four 


bags in the inguinal region of the beaver. In'a warm air it grows by degrees 


hard and brittle, and of a darker colour, eſpecially when dried in chimneys, as 
is uſually done. No experiments have been made ſufficient to ſhew its com- 


ponent parts with preciſion. Ardent ſpirit extracts a reſinous matter which co- 
tours it; water takes up an abundant mucilaginous principle, and affords by 


evaporation a ſaline ſubſtance not yet examined. 

Caſtor is regarded as a powerful antiſpaſmodic. | #1223 
. CAT'S EYE. Pſendopalus. A ſemi-opake ſtone of the filiceous order, and 
reckoned among the gems. It is whitiſh, and reflects green and yellowiſh rays, 
varying according to the poſition of the obſerver. Iris very hard, and is uſually 
cut by jewellers of the figure of a plano-convex lens, and ſet with the convex 
fide outwards. The beſt of theſe ſtones are very ſcarce. Bomare informs us 
that there was one in the cabinet of the Grand Duke of Tuſcany, of one inch 


diameter. 


CAUSTIC (COMMON). A fixed alkali deprived of aerial acid and moſt of 
its water. If the lixivium of the ſoap- boilers be evaporated to dryneſs in a ſilver 
or copper veſſel, then fuſed in a crucible, poured out into a baſon, and, when 
ſolid, cut into ſmall pieces, it forms the common cauſtic. This muſt be kept in 
2 cloſed bottle to prevent its deliqueſcing. | | has] 31 

When a piece of this alkali is applied to the ſkin, for the ſpace of three 
quarters of an hour, it corrodes it, no doubt by forming a ſaponaceous com- 
pound with its fat parts. It was much uſed in making iſſues, before that prac - 
tice was laid aſide. S, AIT Alf. ras ( 3 

CAUSTIC, LUNAR. This is likewiſe, though improperly, called lapis in- 
fernalis. It conſiſts of the cryſtals of ſilver obtained by ſolution in nitrous 
acid, and afterwards fuſed in a * * make this preparation, very pure 


ſilver 


| +&4:3 . = 
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filver muſt be diſſolved to ſaturation in nitrous acid, and the cryſtals ſeparated "Wm 
evaporation and cooling. Theſe are to be fuſed in an earthen crucible, ſuffi- 
ciently large to admit of the frothing and ſwelling that happen at the com- 
mencement of the fuſion. The heat muſt be gentle, becauſe the cryſtals 
are very fuſible, and the acid eaſily decompoſed and driven off. It requires how- 
ever to be ſomewhat raiſed after the ebullition has ceaſed. As ſoon as the matter 
is in quiet fuſion, it is to be poured into a mould, conſiſting of five or ſix ſmall 
cylindrical cavities, by which it acquires the form of ſmall pencils, and r 
conveniently be held in a caſe inſtead of touching it with the fingers. 

Lunar cauſtic is black, which ſeems to ariſe from part of the acid being driven 
off, and a portion of the filver revived. Its cauſticity or action on animal 
ſubſtances appears to depend on the ſtrong diſpoſition of the ſilver to recover 
its metallic ſtate, and conſequently is a true combuſtion. | 

CAUSTICITY. All ſubſtances which bave ſo ftrong a tendency to combine 
with the principles of organized ſubſtances, as to deſtroy their texture, are ſaid 
to be cauſtic. The chief of theſe are the concentrated acids, pure alkalis, and 
the metallic ſalts. 

CAWEK. A term by which the miners diſtinguiſh the opake ſpecimens of 
vitriolated ponderous earth, or marmor metallicum. See EARTH PonDERous. 

CEMENT COPPER. Copper precipitated from vitriolic waters by iron. 
The name is {aid to be derived from a vitriolic water in Hungary called Ziment. 

CEMENTATION. A chemical proceſs which conſiſts in ſurrounding a 
body 3 in the ſolid tate with the powder of ſome other bodies, and expoſing the 
whole, for a time, in a cloſed veſſel, to a degree of heat not ſufficient to fuſe 
the contents. Thus iron is converted into ſteel by cementation with charcoal: 
green bottle glaſs is converted into e by cementation with ſand, &c. 
Ser IROR, PoRCELAIN. 

Ihe effects of cementation appear to be chiefly produced by one or more of 
the bodies being converted into vapour, and acting upon the others. The 
change in the ſolid is chiefly attended to. The powder 1s _ by the name of 
a cement. 

CENTAURY. T he leaves of the leſſer centaury contain a bitter ſubſtance, 
ſoluble in water and in ardent ſpirit. The green colour of the plant reſides in 
the reſinous part, being extracted by ardent ſpirit, but not by water. ' 

CER USE, or WHITE LEAD. A calx of lead produced by expoſing his 
metal to the vapours of vinegar. To prepare this colour, the lead is caſt into 
plates about ane twentieth part.of an inch thick, four or five inches wide, and 
two feet long. Theſe are rolled up in a ſpiral form, in ſuch a manner that the 
ſpace of half an inch is left between each revolution. They are then placed in 
earthen pots which have three projections within, to prevent them from reſting 
on the bottom. Some good vinegar is then poured in, ſo as to reach no higher 
than the lower edge of the leaden ſpiral, and the pots are then buried in dung 
beneath ſheds. A great number of theſe are diſpoſed beſide each other, each 
pot being covered with a leaden plate and boards, by which contrivance the 
number of pots is multiphed by placing them above each other in ſtrata. At 
the expiration of a month or ſix weeks they are taken out, and the white lead 
— by E the coils. It is then ground in mills, and dried i in the ſhade 


Some writers diſtinguiſh this calx by the name of white lead, and apply the 
term ceruſe to denote a mixture of white lead and chalk, 
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"Hg is found nativein the form of ceruſe, or the white calx. 

CERUSE OF ANTIMONY. A white calx of this — which ſe- 

rates from the water in which diaphoretic antimony has beeri waſhed. ©; 

CHALCEDONY, or WHITE AGATE. A flint of a white colour, reſem- 
bling milk diluted wich water, and more or leſs opake, with veins, circles, or ſpots. 
It is faid to be ſofter than the onyx, but much harder than the agates of the ſame 
colour as the ys Bergman obſerves that it varies greatly in ſpecific gravity; 
from 2,5 to 4,6. He found the chalcedony of Ferro to contain 84 parts filex, 
and 16 clay. | 

CHALK. A very common ſpecies of calcareous earth, of an opake white 
colour, very ſoft, and without the leaſt appearance of a poliſh i in its fracture. Its 
ſpecific gravity is from 2, 4 to 2,6, according to Kirwan, who likewiſe informs 
us that this fubſtance contains more fixed air than any other variety of the cal- 
careous claſs; generally about forty per cent. It contains a little ſiliceous earth, 
and about two per cent of clay. Some ſpecimens, and perhaps moſt, contain a 
little iron, and Bergman affirms that marine falr of lime, or magneſia, is often 
found in it; for which reaſon he directs the powder of chalk to be ſeveral times 
boiled in diſtilled water, before it is diffolved for the purpoſe of MY pros 
calcareous earth. Sciag. Regni Min. Q 92. 

CHALK, RED. This is a clay coloured by the calx of iron, of which it 
contains from 16 to 18 parts in the hundred, according to Rinman. 

CHALK, SP ANISH. The ſoap rock, or lapis ollaris, is frequently diſtinguiſhed 
by this name. 

"CHARACTERS CHEMICAL. Language in its uſual conſtruction is very 
far from being capable of expreſſing our conceptions with the rapidity and per- 
ſpicuity neceſſary for the adequate communication of ideas. Writing is ſtill 
{lower and leſs perfect. But as the language and the writing we patleſs are 
capable of ſupplying our grofler and more immediate wants, it is much to be 
feared that neither the one nor the other will ever be carried to thoſe degrees of 
perfection of which they are certainly ſuſceptible. A few attempts have never- 
theleſs been made from time to time; but they have in general been fruſtrated 
by the indolence of the multitude, who are at all times more diſpoſed to uſe a 
bad inſtrument than take the trouble to learn the uſe of a good one. The 
chemical characters are, in ſome meaſure, an inſtanceof this. They were in- 
vented by the earlier chemiſts, probably with no other view than to ſave time in 
writing the names of ſubſtances that frequently occurred, in the ſame manner as we 
avoid repetitions by the uſe of pronouns. But the moderns feem to have conſidered 
them as relics of alchemiſtical obſcurity, and have almoſt rejected their uſe, 
without enquiring whether they may not poſſeſs advantages far ſuperior to thoſe 
of the common literal enunciation. 

We need not have recourſe to the remote field of Chineſe literature, to ſhew 
how admirably the fimplicity, relative poſition and connection of characters are 
calculated to expreſs ideas, at one glance of the eye, with a degree of accuracy 
and preciſion not to be obtained by the uſe of many written words. Neither 
need we recur to the ſcience of algebra, where by the uſe of characters the mind 
receives the proof, and aſſents to propoſitions almoſt inſtantaneouſly, which 
would have required a long ſeries of verbal deductions in any other way. Our 
own ſcience, chemiſtry, will afford us inſtances of the moſt ſtriking nature. The 
tables at the end of Bergman's Eſfay on the Affinities exliibir, in the moſt 
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ſpeedy and intelligible manner, the greater part of many volumes of chemical 
reſults; and I know, from my own experience, that it is eaſy, by a ſimple com- 
bination of chemical and algebraical characters, to write the whole contents of any 
chemical work in the ſmall margin uſually left by the printer; and that in a manner 
ſo full, clear, and perſpicuons, that whole pages may be read and underſtood in a 
few feconds. This will be readily allowed by any chemiſt who will make the 
trial, and will be done with eaſe by thoſe who are acquainted with the characters 
and methods of the two ſciences; for which reaſon I hope to be acquitted of 
the contemptible ſpirit of reſerve, when I ſay that the limits of the preſent work, 
and a with to purſue the ſubject a little farther, prevent me from entering into 
it at preſent. | I 
Characters are either entirely arbitrary, or they have ſome reſemblance to the 
idea they repreſent. The latter property is naturally aimed at, where it can be 
obtained, becauſe it cannot but tend to aſſiſt the memory. Thus a number of 
dots were uſed to denote ſand or powder; the figure of a retort, to denote the 
retort, &c. and the combination of characters is uſed to denote ſimilar combina- 
tions of the ſubſtances they repreſent. Very little of ſyſtem appears in the ancient 
characters of chemiſts : the characters of Bergman are chiefly grounded on the 
ancient characters. with additions and improvements. But the characters of 
Haſſenfratz and Adet are ſyſtematical throughout. The two former are ex- 
hibited in Plate III, and the latter in Plate IV. | 
CHARCOAL. When vegetable ſubſtances are expoſed to a ſtrong heat in 
the apparatus for diſtillation, the volatile principles fly off, but combuſtion does 
not take place for want of air. The fixed refidue is the inflammable ſubſtance 
called charcoal. For general purpoſes, wood is converted into charcoal by 
building it up in a pyramidal form, covering the pile with clay or earth, and 
leaving a few air-holes, which are cloſed as ſoon as the maſs is well lighted ; and 
by that means the combuſtion is carried on in an imperfe& manner. Common 
charcoal, when expoſed to heat in the diſtilling apparatus, gives out a ſmall 
quantity of inflammable air, which ſeems extraneous to it, or may ariſe from 
decompoſed water. But if it be burned by admitting vital air into an inverted 
veſſel, the volatile product is found to be fixed air, and nothing but a very ſmall 
refidue of ' ſaline and earthy matter remains behind. That the product is 
merely fixed air, is proved by abſorbing it by fixed alkali. The whole either 
diſappears, or the reſidue conſiſts of vital air as pure as at firſt“. 2 1 
From this and ſimilar facts, the antiphlogiſtian chemiſts conſider the acidifi- 
cation of charcoal, or its converſion into fixed air, or the aerial acid, as a proceſs 
exactly of the ſame nature as the acidification of ſulphur, or of phlogiſticated air, 
by which the vitriolic and nitrous acids are produced. boot | as they conſider 
thoſe baſes to be ſimple ſubſtances, relative to the ſtate of our knowledge, which 
become acidified merely by combining with vital air, ſo likewiſe they account 
pure charcoal to be the ſimple acidifiable baſis of the aerial acid, firſt called fixed 
air. The phlogiſtians ſuppoſe charcoal to afford inflammable air, which ac- 
cording to them forms fixed air when it meets with vital air, itſelf being in the 
naſcent ſtate. | 8 oy 
Charcoal is black, ſonorous, and brittle, and in general retains the figure of the 
vegetable it was obtained from. If, however, the vegetable conſiſts for the moſt 
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part of water or other fluids, theſe in their extrication will deſtroy the connection 


of the more fixed parts. In this caſe the quantity of charcoal is much leſs than 
in the former. The charcoal of oily or bituminous ſubſtances is of a light pul- 
verulent form, and riſes in ſoot. This charcoal of oils is called lamp- black. 


It is a remarkable fact, that well · burned charcoal is a conductor of electricity; 


though the electric matter is not at all conveyed through wood which is ſimply 
baked or deprived of moiſture. | 1 
Charcoal reſiſts the ſtrongeſt heat in well cloſed veſſels. If it be ignited, it 
abſorbs elaſtic fluids with great avidity as it cools; and it retains the property if 
cooled by immerſion in mercury, the abſorption being equally confideratde when 
it is afterwards expoſed to the air. | | | | 
he diſpoſition to be burned, which in the ancient theory is ſuppoſed to 
conſiſt in the giving out of phlogiſton, and, in the modern theory, in the ab- 
ſorption of vital air, is ſo great in charcoal that it performs the reverſe of com- 
buſtion in a great variety of inſtances. Thus it converts the vitriolic acid into 
vitriolic air by increaſing the proportion of ſulphur, and it is ſtrongly acted on by 
the nitrous acid, much nitrous air being extricated at the ſame time. The ra- 
pidity with which nitrous acid acts on dry charcoal has already been mentioned 
(page 41). In either of theſe proceſſes, the acid either combines ſuddenly with 
the phlogiſton of the charcoal, or the vital air of the acid combines with the 
charcoal itſelf, conſidered as a ſimple ſubſtance. | 
The moſt violent combuſtion. or detonation of charcoal with nitre, in which 
the acid is entirely decompoſed, may be explained in either way by the two 
theories. See GUNPOWDER. PE, 
Alkalis diffolve charcoal in the dry way, and liver of ſulphur unites very 
readily with it, either in the dry or moiſt way. All the metallic ſubſtances 
| hitherto known are more combuſtible than charcoal, and conſequently are re- 
vived or reduced to the metallic ſtate, by being heated with this 1 


This, in the ancient theory, denotes that all the metals attract phlogiſton more 


ſtrongly than charcoal does; but in the new theory the effect is aſcribed to the 
ſtronger attraction of charcoal, which deprives all metallic calces of the vital air 
which combined with them during their calcination. | 


An important conſequence ſeems to follow from this circumſtance, namely, 


that there may exiſt many metallic ſubſtances whoſe combuſtibility may be 
greater than that of charcoal, and which conſequently are unknown to us as ſuch, 
becauſe we poſſeſs no means of reducing them. Thus the alkalis and earths may 
conſiſt of peculiar combuſtible or metallic ſubſtances, dephlogiſticated or com- 
bined with vital air, by an union which the art of chemiſtry has not yet found 
means to break. | | 

The reſidue of charcoal burned in the open air conſiſts of a ſmall quantity 


of aſhes, which contain alkaline and neutral ſalts. The vegetable alkali is found 


in the aſhes of various plants, and is known under the names of pot-aſh, pearl- 
aſh, cendres gravelees, &c. It is not eaſy to purify it by a cheap proceſs from 
the neutral ſalts it may be contaminated with. Mineral alkali is found in the 
aſhes of none but marine plants. The neutral ſalts found in the aſhes of vegeta- 
bles are vitriolated tartar, Glauber's ſalt, ſelenite, common falt, and ſalt of Syl- 
vius. Calces of iron and manganeſe, with an earthy ſubſtance, compoſe the inſo- 


luble reſidue. What this earthy ſubſtance may be, has not been determined; but 


it moſt probably conſiſts of ſome infoluble earthy ſalt, ſuch as phoſphorared lime. 
| | CHATOYANT, 
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CHATOYANT. A term applied, by the French, to denote that affection 
of ſemi-tranſparent ſtones by which their colours vary according to the poſition 
of the eye of the obſerver. We have not a correſpondent Engliſh word; for 
which good reaſon this word has been adopted by ſeveral writers on mineralogy. 
CHEESE. It is a well known fact, that milk conſiſts of butter, cheeſe, a 
ſaccharine matter called ſugar of milk, and a ſmall quantity of common ſalt, 
together with much water. Our chemical knowledge of this fluid, before the 
time of Scheele, conſiſted of little more than the common operations of the 
dairy, and the reſults of the inaccurate method of decompoſition by fire. This 
celebrated chemiſt, in his Eflay on Milk and. its Acid, relates a variety of in- 
tereſting experiments, from which we ſhall at preſent extract fo much as relates 
to the caſeous part. 1 | Boy: 
If any vegetable or mineral acid be mixed with milk, the cheeſe ſeparates, 
and, if aſſiſted by heat, coagulates into a maſs. The quantity of cheeſe is leſs 
when a mineral acid is uſed. Neutral falts, and likewiſe all earthy and metallic 
ſalts, ſeparate the cheeſe from Me whey. Sugar and gum arabic produce the 
ſame effect. Cauſtic alkalis will diffolve the curds, by the aſſiſtance of a boiling 
heat, and acids occaſion a precipitation again. It does not appear, however, 
that the cheeſy part is diffolved in milk by means of an alkali, as was aſcertained 
by adding an acid to milk, which ought to have produced a neutral ſalt, if this 
had been the caſe, but did not. The true reaſon why acids cauſe the cheeſy 
matter to ſeparate is, that they combine with it, and form a compound much leſs 
ſoluble in water than the cheeſe itſelf. Eight parts of water diſſolved one part 
of the curd precipitated by a mineral acid ; ſo much of the acid having been pre- 
vioufly mixed with the water as to give it a ſour taſte. Vegetable acids have 
very httle ſolvent power upon curds. This accounts for a greater quantity of curd 
being obtained when a vegetable acid is uſed. | 
Scheele thinks that neutral falts, gums, and ſugar produce a coagulation of 
curds by virtue of their ſtronger attraction for the water. 
He conſiders cheeſe as an animal gelatineus ſubſtance, or rather ſerous matter. 
For we would wiſh to confine the word gelly to ſuch adheſive animal ſubſtances 
as become more fluid by heat, whereas ſerum coagulates at a certain temperature. 
He found that curds, after repeated abſtractions of nitrous acid, left a white re- 
ſidue conſiſting of nitrated lime and an animal earth. This animal earth, which 
may be ro ws + to be phoſphorated lime, amounted to one tenth of the whole 
weight. | ; fb 
| The white of egg, according to this chemiſt, is nothing elſe but pure cheeſe. 
When this ſubſtance is coagulated by means of heat, it may be diſſolved by 
boiling in very dilute mineral acids, which ſolution is again precipitated by 
adding ſome concentrated acid; a phenomenon that likewiſe happens with the 
acid ſolutions of curd or cheeſe. | 512 
CHEMISTRY. It is uſual with writers to define the ſcience of chemiſtry 
before they proceed to treat on it. It ſeldom happens, however, that deſcrip- 
tions of very complicated objects can poſſeſs that neatneſs and preciſion which 
are eſſential ro a good definition. Chemiſtry was formerly conſidered as a mere 
art, at preſent it is juſtly regarded as one of the moſt ſublime and important of 
"the ſciences. In its object it embraces the whole of natural phenomena, there 
being few changes, comparatively ſpeaking, which are not attended with ſome 
effect that comes under the conſideration of this ſcience. We might define it 
| | | negatively, 
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8 by affirming that every effect which is not purely mechanical is che- 
mical; and in purſuance of this view of the ſubject, we ſhould fay that chemiſtry, 
as a ſcience, teaches tlie methods of eſtimating and accounting for the changes 
produced in bodies, by motions. of their parts amongſt each other, which are 
too minute to affect the ſenſes individually; and as an art, we ſhould affirm that 
it conſiſts in the application of bodies to each other, in ſuch ſituations as are beſt 
calculated to produce thoſe changes. 

CHERT or CHERTZ. Petrofilex ſemipellucidus, lapis corneus, hornſtein 
of the Germans. Chert is a ſemi-tranſparent ſtone of the ſiliceous kind. It is 

generally leſs hard, and of a coarſer texture than common flints. Large quanti- 
tiles of chert are found in beds of lime- ſtone, as flints are found in the beds of 
chalk ; with this difference, that flint conſiſts of looſe nodules, and chert often 
forms large maſſes of the rock. They are uſed as grinding: ſtones for grinding 
calcined flints and other hard ſubſtances, but have too ſmooth and cloſe a 
texture for the grinding of corn. 

CHRYSOCOLLA. The Greek name for Bon Ax, hirh ſee. The ancients 
likewiſe uſed it to denote Mountain Green, Viride Montanum. 

 CHRYSOLITE. The oriental chryfolite and peridot are the 250 gem. 
It becomes electric by being rubbed : its form is priſmatic, of fix and ſometimes 
of five ſtriated faces. They are found in the Eaſt Indies, Brazil, Bohemia, 
Saxony, and Spain; in Bourbon and Auvergne in France; and in Derbyſhire in 
England. Some are likewiſe found with volcanic lavas, as in the Vivarais, where 
ſome large lumps have been ſeen of twenty and thirty pounds weight. But it is 
remarkable, that ſome of theſe chryfolnes are partly decompoſed into an W parat 
ceous ſubſtance. 

However, all chryſolites are far from being of the ſame kind: the e 
ones only differ on account of their green hue, from thoſe ſapphires, topazes, and 
rubies of the ſame denomination. Theſe do not loſe their colour or their tranſ- 
parency in the fire: but the chryſolite either becomes opake by a ſtrong heat, 


or is entirely fuſible; and it phoſphoriſes in the inſtant it melts, like the baſis of 


alum and gypſeous ſpar: with borax it produces a thin colourleſs glaſs. | 

Its ſpecific gravity is between 3,600 and 3, 70 according to Briſſon, and | 
that of the Spamiſh-chryſolite 3, 989. 

Its ſubſtance 1s lamellated in the direction of the axis of its primitive form; 
but the chryſolite from ur is foliated in a . poſition to the 
ſame axis. 

The chryſolite of the anclejity: was the ſame gem which is now called topaz, 
and - name of itfelf indicates that it ought to be ſo. Pliny very plainly lays, 
(b. 37- c. 9.) that the colour of the chryſolite is yellow like gold. 

CHARYSOPRASE. Mr. Achard has made the analyſis of chryſopraſe from 
Koſeinitz in Sileſia, which loſt its colour and tranſparency in the fire, becoming 
cracked and white in its ſurface, but without melting. Its powder, either with 
falt of tartar, mineral alkali, nitre, or borax, gave a diaphanous glaſs ; and _ 
other ſubſtances produced opake maſſes of different colours. 

The chryſopraſe is of a green colour, deeper than the chryſolite, but with a 
vyellowiſh tinge, inclining to blue, like the green leek, as Pliny ſays (b. 37. c. 8). 
Mr. Achard days, that it never is found cryſtalliſed, and that it is ſemi · tranſ- 
parent. Mr. Romè de Liſle reckons it amongſt the quartz, and ſays that its 
colour is owing to the mixture of cobalt, as it gives a fine blue glaſs when 1 
74218 wit 
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with borax, or with fixed alkali. But Mr. Achard found the glaſs of a deep 
yellow, when the fuſion was made with borax; and that it really contains ſome 
calx of copper inſtead of cobalt. Mr. Dutens ſays, that ſome gold has been 
found in this kind of ſtone: but this laſt, in all probability, belongs to ſome 
other claſs of ſubſtances, viz. to the vitreous ſpars. | | 
CINNABAR. An ore of mercury, conſiſting of that metal united with 
ſulphur. This combination is alſo made by art. The native cinnabar is of 
different ſhades, from yellowiſh to a deep red, and even black. It is found either 
in hard or friable maſſes, irregularly figured or cryſtallized in cubes ſometimes, 
| though rarely tranſparent, and its texture is either radiated, ftriated, ſcaly; or 
granular. One hundred parts contain pretty regularly eighty parts mercury and 
l twenty ſulphur. In cloſed veſſels it ſublimes by heat, but in open veſſels it is 
* decompoſed. ox 
| The principal cinnabar mines which are wrought in Europe are thoſe of the 
Palatinate and thoſe of Spain. In the Palatinate the ore is decompoſed by mix- 
| ing it with one third of its weight of lime, and diftillation in iron cucurbits one 
| inch thick, three feet nine inches long, one foot wide, with an aperture of five 
| inches. Theſe veſſels are diſpoſed in a gallery; forty-eight being arranged in 
two parallel lines, a ſecond: row above the firſt. An earthen pot is one third 
rt filled with water, adapted to the neck of each cucurbit, and accurately 
uted on. The gallery is heated by a fire lighted at the two ends, and ſeveral 
8 apertures, formed in the upper part, ſerve the purpoſe of chimneys. The heat is 
kept up for ten or twelve hours before the proceſs is finiſhed. wb; | 
The above praceſs was alſo followed at Almaden in Spain, till the year 1647, 
when the following was adopted on account of its greater fimplicity and economy. 
The furnace is twelve feet high, and four feet and a half diameter within. At 
the diſtance of five feet and a half from the ground is an arched floor, upon 
which the ore is depoſited, and a fire is kindled in the aſh-hole. The ſublimed 
mercury eſcapes through twelve apertures, formed in the upper part of the 
laboratory. To theſe apertures rows of aludels inferted one in the other are 
adjuſted, and diſpoſed parallel upon a terrace, which terminates in a ſmall 
| building ſeparated into as many chambers as there are files of aludels. Each 
| chamber has a cavity in the middle, to receive the {mall quantity of mercury 
which may arrive to that diſtance. | | | | 

Every furnace contains two hundred quintals of cinnabar, and the fire is kept 
up for three days. The ſulphur which burns is diſengaged in the form of ſul- 

ureous acid, and eſcapes through ſmall chimneys made in each chamber. 
Every repetition of the proceſs affords from twenty-five to ſixty quintals of 
mercury. 

The mide of Almaden has been wrought from time immemorial. Its veins 
are from three to fourteen feet in breadth ; and their breadth is even larger where 
| in. | et | | 
2 cinnabar is known in commerce by the name of vermilion, and 
ought to be uſed in all caſes wherein this compound is meant to be applied 
to medical purpoſes, on account of its greater purity% The manufacture of this 
pigment has lang been in the hands of the Hollanders, who kept it a ſecret ; and 

| | as there is ſome.difticulty in perfectly ſucceeding in the proceſs, chemical writers 
Ig have given various methods of performing it ; moſt of which, according to 
| x Mr. Tuckert, are innacurate. This gentleman has given a full account of the 
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iethod uſed at Amſterdam, which I find extracted from Crell's Chemical Jour- 
nal, and inſerted in the fourth volume of the Annales de Chimie. Its contents 
are as follow: | 5 | 
The manufactory, at which Mr. Tuckert ſeveral times aſſiſted, in the prepa- 
ration of artificial cinnabar, is without the Utrecht port at Amſterdam, and is 
one of the moſt conſiderable in Holland. Forty-eight thouſand pounds of ver- 
milion are annually made in three furnaces by four workmen, beſides other mer- 
.curial preparations. | | 
The ethiops mineral is firſt prepared by mixing together 150 pounds of 
ſulphur with 1080 pounds of pure mercury, and then expoſing the mixture to a 
moderate heat in a flat-bottomed poliſhed iron veſſel, one foot in depth, and two 
feet and a half in diameter: its form is that of a chocolate machine. Mr. 
Tuckert does not enter into the particular manipulations of the Hollanders in this 
part of the proceſs, becauſe the methods of producing the black combination of 
mercury with ſulphur are well known. | | 
The mercurial ethiops thus prepared is in the next place pounded, in order 
that it may more readily be put into ſmall earthen bottles, capable of holding 
each about 24 ounces of water. Thirty or forty of theſe bottles are filled to be 
in readineſs for the ſubſequent operation. x Eh | 51 5)» 
Ia the next place three large pots, or ſublimatory veſſels, made of clay and 
very pure ſand, are taken. Theſe veſſels are previouſly covered with a coating 
of lute, which is ſuffered to become perfectly ſolid and dry before the veſſel is 
uſed. Mr. Tuckert refers to a German tranſlation of a work of Mr. Machy 
for the figure of theſe veſſels, as well as for the compoſition of the lute. As 
we have not that tranſlation, it is impoſſible for us to give any further informa- 
tion on theſe heads than may be gathered from the reſt of his memoir. | Theſe 
pots are placed over three furnaces, upon iron circles. The ſublimatory veſſels 
may be of different ſizes, and the furnaces are conſtructed in ſuch a manner as 
that the flame circulates freely round the veſſels to two thirds of their height. © 
When the veſſels are duly placed in their furnaces, a moderate fire is firſt 
lighted, which 1s gradually Nils until they become red hot. The fuel is turf, 
or rather peat, commonly uſed throughout the United Provinces. As ſoon as 
the veſſels are red hot, a bottle of the ethiops is poured into the firſt, another 
into the ſecond, and another into the third. In the ſubſequent progreſs of the 
operation, two, three, and perhaps more bottles may be poured in at a time; 
but this depends on the ſtrength of the inflammarion exhibited by the ethiops after 
its introduction, the flame of which ſometimes riſes to the height of four, and 
even fix feet. When this is a little diminiſhed, the mouth of the veſſel is covered 
with a plate of iron, one foot ſquare, and an inch and a half thick, which per- 
fectly cloſes it. In this way, during thirty-four hours, the whole of the prepared 
matter is introduced into the three pots; that is to ſay, for each pot three hundred 
and ſixty pounds of mercury, and fifty of ſulphur. 18 d 
After all che ethiops has been introduced, the fire is duly kept up; and when 
the whole ſublimation has taken place, it is ſuffered to go out, which requires 
chirty-ſix hours from firſt to lat. The workmen know when the fire is too 
ſtrong or too weak by the appearance of the flame when the iron. cover is taken 
off: if too ſtrong, the flame riſes to the height of ſeveral feet; if, on the con- 
trary, it be too weak, the flame barely appears playing about the edges of the 
pot. The proper degree of heat 15 1 upon taking off the cover, a briſk 
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flame appears, but does not riſe more than three or four inches above the 
opening. 

8 — laſt chirty- ſix hours, the maſs was ſtirred every quarter or half hour 
with an iron triangle, to accelerate the ſublimation. The workmen do this 
with ſo much courage, that Mr. Tuckert was every time apprehenſive they would 
fall into the veſſels. | 5 

When the whole is cool, the veſſels are taken out by means of iron circles, 
which prevent their breaking. The cinnabar is taken out by breaking the 

veſſel. Each veſſel conſtantly affords four hundred pounds of cinnabar, the loſs 
of original weight in each being ten pounds. | 

The cinnabar does not attach itſelf to the plates of iron, becauſe they are ſo 
frequently taken off, excepting towards the end, when the veſſels were left un- 
touched. Theſe plates are not in the leaſt corroded. | $100 

The workmen were Germans, and were paid as follows. The foreman, be- 
ſides his lodging, received twelve guilders a week, which amount to twenty-two 
ſhilings and nine-pence of our money; the ſecond received ten guilders, or 
eighteen ſhillings and three pence; the third and the fourth received fix or 
ſeven guilders. They relieve each other night and day, every twelve hours, 
except holidays and Sundays, ſo that two men are always at work. 


fiſt in the broken por. : 
eſe four wbrkmen likewiſe manufactured on the ſame premiſes the corro- 
five ſublimate of mercury, and the red calx called red precipitate. The fore- 
man delivers monthly to Mr. Brand the cinnabar and other products of the 
manufactory, and receives in exchange ſulphur, mercury, martial vitriol, common 
ſalt, and nitre. = 1 | 

CINNAMON/ is the bark of a tree of the bay kind, growing in the ifland 
Ceylon, called by Hermann laurus zeylanicus baccis calliculatis. Though the 
bark is one of the moſt grateful ſpices, the wood is infipid and inodorous, and 
uſed only as firewood : the root-is impregnated with aromatic matter, and yields 
in diſtillation not only an effential oil, but a portion of camphor. The bark is 
taken off twice a year; in the ſpring, before the tree begins to bloſſom, and in 
autumn, after the fruit has fallen, It is taken only from young trees, that of the 
old being woody and bitteriſh. | 

It has been obſerved that the thin membrane, which inveſts the internal ſur- 
face of the bark, is vaſtly ſtronger in ſmell and taſte than the bark itſelf. Some 
ſuppoſe that the aromatic matter 1s originally confined wholly to this membrane, 
and thence communicated to the exterior parts in drying. Lemery 1s of opinion 
that cinnamon receives all its ſmell and taſte from the action of the ſun in its 
exſiccation. This can be no otherwiſe true, than as the active parts are more con- 
centrated by the diſſi pation of the watery. Hermann aſſures us, that it is not in 
the ſun, but in the ſhade, that the bark is dried. | 

Cinnamon has a very agreeable pungent, ſomewhat aſtringent taſte, and a de- 
Iightfu] ſmell. Its eſſential oil is extremely pungent and fiery, but in ſmall 
quantity, ſixteen ounces of the very beſt cinnamon ſcarcely yielding two ſcruples 
and a half. The diſtilled water appears milky, and retains in it greateſt part 
of the oil, which, on long ſtanding, it depoſites to che bottom, and then becomes 

| 6 


clear, 
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clear. Oftentimes, though ſeveral pounds of cinnamon be committed to diſ- 
tillation, we ſhall ſcarcely be able to ſeparate any oil till the water has been kept 
for ſome months. Mr. Stoll of Leipſick pretends to have a method of colle&- 
ing all the oil from the water in a very little time; how juſtly, I cannot de- 
termine. If this ſhould be found prafticable, it would be a very uſeful diſcovery, 
provided the oil received no injury. The Dutch, who are maſters of the ſpice 
iſlands, are the only perſons who prepare the oil of cinnamon in quantity ; but 
it never comes from their hands unadulterated. We ſeldom meet with oil of 
cinnamon that holds leſs than half its weight either of exprefled oil or of ſpirit of 
wine. 

The oil of this ſpice does not ariſe in diſtillation with rectified ſpirit : on diſ- 
tilling pure ſpirit from cinnamon, it received no ſenſible impregnation ; on 
drawing it over repeatedly from freſh parcels of the ſpice, it ſmelt and taſted a 
little, but very weakly, An extract made by ſpirit contains the whole of the 
taſte and flavour of the cinnamon. The watery extract has nothing valuable; 
ſixteen ounces yield two or more of ſpirituous extract, and about one and a half 


of watery. | 

CIPOLIN. The cipolin from Rome is a green marble with white zones : it 
gives fire with ſteel, though difficultly. One hundred parts of it contain 67,8 
of mild calcareous earth, 25 of quartz, 8 of ſhiſtus, o, 2 of iron, beſides the iron 
contained in the ſhiſtus. The cipolin from Autun contains 83 parts mild calca- 
reous earth, 12 of green mica, and one of iron. | 

CIRCUMCISION-STONE. A variety of the jade or jaſpachates which 
comes from the Amazon river. It melts by the folar heat into a brown opake 
glaſs, leſs hard than the ſtone itſelf. | 

CIVET is collected betwixt the anus and the organs of generation of a 
fierce carnivorous quadruped met with in China and the Eaſt and Weſt Indies, 
called a civet-cat, but bearing a greater reſemblance to a fox or marten than 
a cat. | | 

Several of theſe animals have been brought into Holland, and afford a 'con- 
ſiderable branch of commerce, particularly at Amſterdam. The civet is 
ſqueezed out, in ſummer every other day, in winter twice a week; the quantit 
procured at once is from two ſcruples to a dram or more. The juice thus 
collected is much purer and finer than that which the animal ſheds againſt ſhrubs 
or {tones in its native climates, W 

Good civet is of a clear yellowiſh or browmſh colour, not fluid, nor hard, but 
about the conſiſtence of butter or honey, and uniform throughout; of a very ſtrong 
ſmell, quite offenſive when undiluted, but agreeable when only a ſmall portion 
of civet is mixed with a large one of other ſubſtances. 

This commodity is rarely or never to be met with genuine, notwithſtanding 
the ſealed bottles in which it is purchaſed at Amſterdam. Nor have we any 
certain criteria for diſtinguiſhing its adulteration. Some look upon it as genuine, 
if when rubbed upon paper it ſinks in, without leaving any thing upon the ſur- 
face; and if, when melted in hot water, it totally ſwims at top: but lard and 
butter, the ſubſtances principally mixed with it, have both theſe properties 
equally with the civet itſelf. | | 

| Civer unites eaſily with oils, both expreſſed and diſtilled, but not at all with 
ſpirits of wine, nor with water: nor is it rendered miſcible with water by the 
mediation of ſugar, Boecler relates, rhat ſugar and rectified ſpirit are its two 
— 21 ; beſt 
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beſt menſtrua; but he has certainly never made the experiment with either. 
The yolk of an egg ſeems to diſpoſe it to unite with water; but in a very little 
while the civet ſeparates from the liquor, and falls to the. bottom, though it 
_ not prove of fuch a reſinous tenacity as when treated with ſugar and ſpirit 
wine. | 

It communicates, however, ſome ſhare of its ſmell both to watery and ſpiri- 
tuous liquors ; hence a ſmall portion of it is often added in odoriferous waters. 
and ſpirits; as thoſe of lilies of the valley, roſes, rhodium wood, orange 
flowers, orange peel, yellow ſaunders, &c. The Italians make it an ingredient 
in perfumed oils, and thus obtain the whole of its ſcent ; for oils diſſolve the 
whole ſubſtance of the civet. Neumann. | 

CLAY. Sees EARTH, ARGILLACEOUS. | | 

CLOVES. The pungency of cloves reſides in their reſin, or rather in a com- 
bination of reſin with eſſential oil, for the ſpirituous extract is very pungent ; 
but if the oil and the reſin contained in this extract be ſeparated from each other 
by diſtillation, the oil will be very mild; and any pungency which it does retain- 
proceeds from ſome ſmall portion of adhering reſin, and the remaining reſin 
will be inſipid. No plant, nor part of any plant, contains fo large a portion of 
eſſential oil as cloves do. From ſixteen ounces, Neumann obtained by diſtillation: 
two ounces and two drams; and Hoffman obtained from the fame quantity an 
ounce and a half. The oil is ſpecifically heavier than water. 

CLYSSUS. A word formerly uſed to denote the vapours produced by the: 
detonation of nitre with any inflammable ſubſtance. It was prepared by uſing 
a tubulated earthen retort capable of ſupporting the ſudden application of ſtrong; 
heat, together with a very large receiver, pierced with a ſmall hole. As ſoon as. 
the bottom of the retort had become red hot, a ſmall quantity, between 60 and 
100 grains, of a mixture of nitre and charcoal was thrown. into the tube, which 
was immediately afterwards cloſed. Detonation of courſe took place : the elaſtic. 
product conſiſting of fixed air from the charcoal, and phlogiſticated air from the 
nitrous acid, eſcaped for the moſt part through the perforation : and a ſmall 
quantity of fluid was condenfed in the receiver, conſiſting either of the mere 
water of cryſtallization, or of the ſame water contaminated with volatile 
_ alkali, no doubt produced by an union of phlogiſticated and inflammable 
air. . 6 
Other clyſſi were alſo produced, which had their names from the inflammable 

fubſtance made uſe of; ſuch as the clyſſus of antimony and the clyſſus of ſulphur, 
both which, if the materials be duly proportioned, are merely the vitriolic acid 
air, or ſulphureous acid. See Aci p, viTRIOLIC; allo Air, vir Rio Ic. 

COAL. Vegetable coals are commonly diſtinguiſned by the name of char- 
coal, which ſee. The word coal is with us almoſt excluſively applied to denote 
mineral or pit coal. Of this there are many varieties. They appear to conſiſt of 
petroleum, conſolidated with an earth chiefly of the argillaceous kind. This 
uſeful ſubſtance has been diſtinguiſhed into many varieties, reſpecting which. 
much information may be derived from the Mineralogy of Kirwan, or more 

fully from that of Cronſtedt. The legiſlature, however, diſtinguiſh. only two. 
kinds relative to the duties payable thereon ; namely culm, and caking coal. 
The former does not conſolidate by a kind of fuſion into larger maſſes, when 
_ as the latter does, and cannot therefore be applied to ſuch a variety 
of ules. | Le 
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' Pit-coaT is uſually found in ſtrata in the earth, almoſt always in mountains of 
fhiſtus or grit. It appears to be a general opinion, that this ſubſtance owes its 
origin to the decompoſition of vegetable bodies. And indeed, when we attend 
to the inflammable ſubſtances found in the earth, or in the mineral kingdom, we 
may perceive that very few, and moſt probably none of them, can be truly faid 
to belong to it, but have been elaborated in the bodies of animals or vegetables. 
From the turf that is pared from the furface of the earth, and owes is inflamma- 
bility to the roots of vegetables which are mixed with it, we may deſcend to the 
peat, or black earth, of the moors, in many ſpecimens of which vegetable re- 
mains are ſtill perceptible ; though in moſt they appear to be deprived of every 
appearance of their organic texture, their oily and inflammable nature only re- 
maining; and from thence the tranſition to pit-coal is eaſy. For if we reflect 
on the vaſt revolutions which the earth has certainly undergone through a lon 
courſe of ages, by means of which its ſurface has been broken, diſplaced and in- 
verted, from the actions of floods, earthquake, and the great convulſions of 
nature cauſed by volcanic eruptions; it will be no improbable inference that the 
thin, though extenſive ſtrata of pit- coal, as well as the exſudations of naphtha, 
petroleum, and their modifications, have all ariſen from the burying of extenſive 
woody tracts of the ſurface, ſuch as are common in all uncultivated countries. 
And this probability will be reduced to a certainty when we advert to the na- 
tural hiſtory of pit coal which is met with in all the various ſtates of transforma- 
tion. Whole trees are converted into pit- coal, in ſuch quantities together as to 
exhibit entire foreſts; in which the roots, trunks, branches, bark, and even 
ſpecies, are diſcernible. | 
Coal pits and flate quarries exhibit innumerable marks of impreſſions of 
leaves, and other indications of their vegetable origin; and the analyſis of this 
combuſtible ſubſtance trends ſtill further to confirm this truth. On the other 
hand, if we attend to ſuch inferences as chemical theory might point out from 
the facts around us, we ſhall ſee how ſmall the probability is, that the mineral 
kingdom ſhould, after a certain limited time, contain inflammable bodies, if 
they were not occaſionally thrown. into it, in conſequence of the operations carried 
on within organized ſubſtances. For all inflammable ſubſtances, tending to de- 

compoſe the vital air of the atmoſphere, would, in proceſs of time, revert to- 
the claſs of uninflammable bodies, if the operation of organized bodies, particu- 
larly of the vegetable kind, did not tend to diſengage the vital air again, and 
render bodies combuſtible, which were not fo when they became parts of thoſe 
fubſtances. 3 | Det | 

COATING, or LORICATION. Glaſs being a brittle ſubſtance, and at 
the ſame time a bad conductor of heat, is always liable to be broken by the ex- 
panſion of its outer ſurface, where heat is ſo ſuddenly applied that the expanſion 
of the inner part does not. immediately take place. To prevent this, and alfo to 
obviate the ſame inconvenience ariſing from variations in the intenſity of the 
fire, it is uſual to have recourſe either to a ſand bath, or to coating the veſſel. 

Retorts may be coated inthe following manner : Take of ſand and clay equal 
parts; make them into a thin paſte with freſh blood prevented* from coagu- 
lating by agitation till it be cold, and diluted with water; add to this paſte ſome 
hair and powdered glafs ; with a bruſh dipt in this maſs beſmear the retort ; and 
when this firſt layer is dry, let the ſame operation be repeated twice or oftener, till 
the coat applied be about one third part of an inch thick. - 
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Chaptal recommends a ſoft mixture of marly earth, firſt ſoked in water, and 
then kneaded with freſh horfe-dung, as a moſt excellent coating. he! 
The valuable method uſed by Mr. Willis of Wapping to ſecure or repair his 
retorts uſed in the diſtillation of phoſphorus, deſerves to be mentioned here. 
The retorts are ſmeared with a ſolution of borax, to which ſome ſlaked lime 
has been added, and when dry, they are again ſmeared with a thin paſte of 
flaked lime and linſeed oil. This paſte being made ſomewhat thicker, is ap- 


_ plied with ſucceſs, during the diſtillation, to mend ſuch retorts as crack by 


the fire. | | 

COBALT is a ſemi-metal, of a whitiſh grey or ſteel colour, hard and 
brittle ; of a dull, cloſe-grained fracture, and moderate ſpecific gravity. It is 
rather more difficult of fuſion than copper; does not eaſily become calcined ; 


' and its calx is of ſo deep a blue colour as to appear black. The moſt remark- 


able and moſt valuable property of this metallic ſubſtance is, that its calx, when 
fuſed with borax, or with alkali and ſand, produces a blue glaſs, known by the 
name of ſmalt, The action of air ſoon tarniſhes cobalt; but water has little or no 
effect upon it. | EE 

Concentrated and boiling vitriolic acid, diſtilled nearly to dryneſs, combines 
with this ſemi- metal. Much vitriolic acid air flies off; and the cobalt is in part 
calcined, and in part converted into a cryſtallizable ſalt, ſoluble in water, and 
precipitable by lime and by alkalis in the form of a roſe- coloured powder or calx. 
Diluted vitriolic acid acts upon the calx of cobalt, and forms the fame ſalt. 

Nitrous acid diſſolves cobalt by the aſſiſtance of a moderate heat. Nitrous 
air is diſengaged, and the ſolution affords deliqueſcent cryſtals by evaporation, 
which do not detonate on ignited coals, but boil up and leave a red calx. Lime 
and the alkalis precipitate the ſolution; and, if the alkali be added in exceſs, it 
diſſolves the precipitate. La 

The marine acid has ſcarcely any action on cobalt, unleſs it be boiling ; in 
which caſe it diſſolves a ſmall portion. It diſſolves the calx more readily, with 
which it forms a red brown fluid, that becomes green when heated. Thus ſolu- 
tion affords deliqueſcent cryſtals by evaporation. | : | 

Aqua regia diſſolves cobalt more eafily than the marine, though not ſo readily 
as the nitrous acid. This ſolution is well known as one of the moſt celebrated 
ſympathetic inks afforded by chemiſtry. If it be diluted with a ſufficient quan- 
tity of water to prevent its action upon paper, and then uſed to write with, the 
letters are inviſible as ſoon as the clear folution has become dry; but, if the paper 
be held to the fire for a ſhort time, they appear of a fine green colour; which 
again diſappears by removing it, and ſuffering it to cool again. If the heat be 
continued too long after the letters appear, it will render them permanent. This 
effect ſeems to be analogous to that which obtains in the marine ſolution : but 
none of the efficient cauſes of change of colour in this, or any other chemical 
phenomenon, have been hitherto explained. ; | 

The acid of borax does not act immediately on cobalt, in the humid way: 
but borax itſelf, added to either of the foregoing ſolutions, effects a decompo- 
ſition by double affinity; the alkali uniting with the ſolvent acid, while the 
acid of borax ſeizes the cobalt, and forms a ſcarcely ſoluble compound, which 
falls down, | 

The acid of ſugar precipitates cobalt from its ſolutions, in the form of a pale 
role-coloured powder. 


Whether 
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Whether alkalis or earths combine with this metal dire&ly, by the intervention 
of water, has not been determined. | | 
Cobalt does not act on neutral ſalts in general. It detonates feebly with nitre, 
when projected into a red hot crucible, with twice or thrice its weight of that ſalt. 
The metal becomes calcined by the action of the nitre ; but the changes in both 
ſubſtances require farther examination. | | 1 

; Sal ammoniac is not decompoſed by cobalt. | 8 
Sulphur does not unite with cobalt but with difficulty. Liver of ſalþbur com- 
0 bines more readily with it. The action of phoſphorus, or its acid, on this ſub- 
| ſtance, remains to be aſcertained. | 
This ſemi-metal unites by fuſion with moſt of the metals and ſemi-metals, as 
has before been noticed. Silver, lead, and biſmuth, do not mix with it; and 
zinc does not but with great difficulty. | 
Cobalt is found native in alloy with arſenic and iron, and of a ſteel-grained 
appearance when broken ; or in a calciform ſtate, of a black colour, either pul- 
verulent or indurated ; or combined with arſenical acid, in the flowers of cobalt, 
.of a red colour ; or, laſtly, united to ſulphur and iron, with or without arſenic, 
of various ſhades of rednefs. Biſmuth, nickel, and other ſubſtances are contained 
in theſe ores. They may in general be diftinguiſhed by ſolution in aqua regia ; 
with which, after dilution Ah water, they form the ſympathetic ink above 
deſcribed. | . | i 
The native eobalt, and its calciform or ſulphureous ores, may be examined 
by ſolution in aqua regia, and evaporation to dryneſs; after which, the calcined 
cobalt may be diffolved by vinegar. When this calx is precipitated by mild Ke 
mineral alkali, the regulus may be accounted for, by allowing one hundred grains 
for every hundred and fixty grains of precipitate. The other component parts 
of the reſidue, not taken up by the vinegar, may be aſcertained by the uſual 
methods. The red arſenical cobalt ore, which contains arſenical acid, may 
be decompoſed by vitriolic acid; and the diſengaged arſenical acid will be 
taken up by highly rectified ſpirit of wine; after which, the combination of 
vitriolic acid and cobalt may be diffolved in water, and precipitated by mild 
alkali : or the ore itſelf may be diſſolved in water, ſharpened by an acid; and 
the calx be then precipitated by the alkali. 
In the dry way, the ores of cobalt, after previous pounding, waſhing, and 
roaſting, may be fuſed with three times their weight of black flux, in a lined and 
covered crucible, by the heat of a ſmith's forge. The tingeing power of cobalt 
ores may be aſſayed by fuſion with three parts of fixed alkali, and five of pow- 
dered flint or glaſs. The alkali muſt be put firſt into the crucible, next the flint, 
and, above all, the roaſted ore. When cobalt ores, containing biſmuth, are 
reduced, this femi-metal uſually occupies the lower part of the crucible, and may 
be ſeparated from it by a blow with a hammer; or at leaſt by eliquation, or 
melting, on account of its greater fuſibility. 
Cobalt is found in ſeveral parts of Europe, but moſt plentifully on the ſouthern 
border of France and in Saxony. The ore is uſually broken into pieces about 
the ſize of a hen's egg, and the ſtony parts picked out. The forted mineral is 
then pounded in mills, and fifted through wire fieves. By waſhing in water, the 
lighter parts are carried off; and the remainder is calcined in a furnace re- 
ſembling an oven, wherein it is heated by the action of the reverberated * 
| | | 2 
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of wood which plays upon it. In this ſituation, it is occaſionally ſtirred with long 
iron rakes; and emits fumes, conſiſting chiefly of arſenic, which is collected in 


. a long horizontal chimney, built for that purpoſe. If the ore contains biſmuth, 


this tufble ſemi-metal is collected at the bottom of the furnace. The cobalt, 
after a ſufficient torrefaction, remains in the form of a dark grey calx, called 
zaffre. The zaffre of commerce always contains twice or thrice its weight of 
powdered flints. The flint is pulverized for this and other purpoſes by means of 


previous ignition, and quenching in water, which renders it friable. Smalt is a 


blue glaſs, compoſed of one part of the calcined cobalt, fuſed with two of the flint | 


wder, and one of pot-aſh. 


The uſe of this metallic ſubſtance is confined chiefly to the production of the 


blue glaſs for enamels, and other purpoſes. Powder and ſtone blue, uſed by 


laundreſſes, is a preparation made by the Dutch from the coarſe ſmalt. 
COCHINEAL was at firſt ſuppoſed to be a grain, but naturaliſts ſoo 

diſcovered that it was an inſet. It is brought to us from Mexico, where the 
inſe& lives upon different ſpecies of tie opuntia. The body of the female is flat 
on the belly, and hemiſpherical on the back, and marked with tranſverſe wrinkles. 
The {kin is of a dark brown, the mouth is a tubular point which iſſues from the 
fide of the thorax ; it has fix very ſhort brown legs and no wings: the body of the 
male 1s rather long, of a deep red colour, and covered with two wings extending 
horizontally, and croſſing a little upon the back: it has two ſmall antennæ on 
the head, and fix legs, which are larger than thoſe of the female; it has not a 
direct flight, but flutters, hopping very ſeldom : its life, which is only of a month's 
duration, terminates by its amours ; and the fecundated female lives a month 
longer, and dies after parturition : the female is ſometimes oviparous and ſome- 


times viviparous. The young females when brought forth diſperſe themſelves 


npon the joints of the opuntia, where they remain fixed by their trunk (trompe) 
till the end of their life. | | | TRL 
Two ſorts of cochineal are gathered at Mexico, the ſylveſtris, there known by 


the Spaniſh name grana ſylveſtra, and the fine, or grana fina, called alſo meſte- 


que, from the name of a province in Mexico, and which are bred upon the 
nopal. The firſt is ſmaller, and covered with a cottony down, which increaſes 
its weight with a ſubſtance which is uſeleſs in dying: an equal weight of it there- 


fore gives leſs colour, and is of a lower price than the fine cochineal ; but theſe diſ- 


advantages are perhaps compenſated by its being. reared with greater facility, and 
at leſs expence, and even by the effects of its down, which enables it better to re- 


ſiſt rain and ſtorms. f | 


The coch. ſylveſt. when bred upon the nopal, loſes part of its tenacity, and 


{ome of its cotton, and acquires double the ſize it has on the other ſpecies of 
opuntia. It is therefore to be hoped that it might be improved by a continued 


attention to the rearing of it, and would approach more and more to the fine 
cochinea]. | 5 | 
M. Thieri de Menonville was led by his patriotic ſpirit and perſonal courage 
to expoſe himſelf to imminent danger, in going to obſerve the mode of rearing 
the cochineal in Mexico, in order to obtain from thence that valuable pro- 
duction, wherewith he might enrich the colony of St. Domingo. He brought 


back with him both ſpecies of cochineal, and nopalsy the kind of opuntia which 


affords the beſt food for theſe inſets. | 
_ Upon 
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pon his return, he employed himſelf in the cultivation of the nopal and 
different kinds of opuntia, and in rearing the two ſpecies of cochineal; but death 
cut off that excellent citizen, and the fine cochineal ſoon periſhed. . 
When he returned to St. Domingo, he diſcovered the cochinilla ſylveſtris 
upon a kind of opuntia called pereſchia, or patte de tortue, which grows there. 
This diſcovery did not remain unprofitable : M. Bruley employed himſelf ſuc- 
ceſsfully in rearing this ſpecies of cochineal ; he communicated it to the Cercle 
des Philadelphes*, who do not loſe fight of that object, and have publiſhed a 
poſthumous work of M. Thieri de Menonville, which contains very minute in- 
ſtructions with regard to every thing that reſpects the cultivation of the nopal, 
and the other ſpecies of opuntia chat may be ſubſtituted for it more or leſs ſucceſs- 
fully, for breeding or rearing the cochineal. | | 2 
Iwo months after the females, which have been reſerved, are ſown upon the 
nopal, the young cochineals are obſerved to iſſue from them; and then is the 
proper ſeaſon for gathering them : they are killed by immerſion in boiling water. 
The hot iron plates or ovens which are ſometimes employed may injure the 
cochineal by being too hot. When taken out of the water, they are care- 
fully dried by free expoſure to the ſun. They loſe nearly two thirds of their 
weight in drying. Bo 5 TT ; 
When the fine cochineal is dry, it muſt be paſſed through a fieve ſufficiently 
coarſe to allow it to go through, but capable of retaining the down and cotton 
of the larvæ of the males. Theſe are kept apart and ſold ſeparately, or with the 
Cochinilla ſylveſtris. | HECHT 
- Fine cochineal, which has been well dried and properly kept, ought to be of 
a grey colour inclining to purple.. The grey is owing to a powder which covers 
it naturally, a part of which it {till retains: the purple tinge proceeds from the 
colour extracted by the water in which it has been killed. | 
Cochineal will keep a long time in a dry place, Hellot ſays, that he tried 
{ome one hundred and thirty years old, and found it produce the ſame effect 
as new. n 3 5 
The decoction of cochineal is of a crimſon colour, inclining to violet. 
A ſmall quantity of vitriolic acid made this liquor aſſume a red colour, in- 
clining to yellow, and a ſmall quantity of a beautiful red precipitate was formed. 
 Muriatic acid produced nearly the ſame change in the colour, but no pre- 
Clpitate. | & 858 
| — of tartar changed the liquor to a yellowiſh red. A little precipitate 
of a pale red colour formed flowly : the ſupernatant liquor remained yellow ; bat, 
on pouring in a little alkali, it became purple. The ſmall quantity of precipitate 
was quickly diffolved by the alkali, and the ſolution was purple. Solution of 
tin formed a roſe-coloured precipitate with the yellow liquor. | | 
Solution of alum brightened the colour of the infuſion, and gave it a redder 
hue ; a crimſon Feu, e was formed, and the ſupernatant liquor retained a 
crimſon colour, ſomewhat reddiſh. | | FLY TEE IT 
Alum and tartar mixed produced a brighter colour, more lively, and inclining 
to a yellowiſh red. A precipitate was formed, but much leſs abundant, and much 
more pale than in the preceding experiment. 7 "borate 


* Now the Royal Society of Arts and Sciences at Cape Fange. 
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Solution of tin produced a copious ſediment of a beautiful red. The liquor 


remaining above it was as clear as water, and ſuffered no change of colour on 
adding alkali. A | | 

Having poured ina ſolution of tartar, and after that a ſolution of tin, a precipi- 
tate of a roſe colour, inclining to black, was formed more quickly than in the 
foregoing experiment and, though ſolution of tin in exceſs was added, the 
ſupernatant liquor remained a little yellow. 

Solution of common ſalt rendered the colour ſomewhat deeper, but did not 
make the liquor turbid. - - | | 

Sal ammoniac gave a purple tinge, without occaſioning any precipitate. 

Glauber's ſalt produced no perceptible change in the liquor. 

Having boiled a little cochineal with half its weight of tartar, the liquor was 
more inclining to red, and had a colour much leſs deep than that obtained from 
an equal quantity of cochineal without tartar ; but the former gave a more abun- 
dant precipitate with ſolution of tin, and its colour was more roſy ; ſo that tartar 
favours the ſolution of the colouring part of the cochineal ; for, though the 
colour of the ſolution is leſs deep, the precipitate produced from it by ſolution 
of tin is of a deeper and more roſy hue. This experiment deſerves notice, in 
judging of the influence of tartar in dying ſcarlet. | 
. Martial vitriol formed a brown violet precipitate. The ſupernatant liquor re- 
mained clear, with a tinge of feuille-mort. 

Vitriol of zinc formed a deep violet precipitate, The ſupernatant liquor re- 
mained clear and colourleſs. 25 

Sugar of lead produced a purple violet precipitate, leſs deep than the preced- 
ing. The ſupernatant liquor remained limpid. 

Vitriol of copper produced a violet ſediment, which formed ſlowly. The liquor 
remained clear, and of a violet colour. Mo | 
If the extract which decoction of cochineal affords on evaporation be digeſted 
in alcohol, the colouring part diſſolves, and leaves a reſiduum of the colour of 
wine-lees, of which freſh alcohol cannot deprive it. This refiduum, analyſed by 
fire, affords the common products of animal ſubſtances. | 
The alcohol of cochineal leaves on evaporation a tranſparent reſiduum of a 
deep red, which when dry has the appearance of a reſin. This alſo, if diſtilled, 
yields the product of animal ſubſtances ; which ſhews that the colouring matter is 
an animal production. . 

Yet the decoction of cochineal does not eaſily putrefy. Berthollet has kept 
ſome of it more than two months, both in an open veſſel and in a bottle corked. 
At the end of that time the former ſhewed no ſigns of putrefaction, the latter 
had a ſlight putrid ſmell. The firſt grew turbid in a few days, and left a brown 
violet ſediment on the filter: the ſecond preſerved its tranſparency a long time, 
and probably loſt it only from the effect of an incipient putrefaction, or rather of 
a ſlight combuſtion, -produced by means of a little vital air, probably united 
with the red particles of the cochineal. The colour of each had become crim- 
ſon ; but that of the former was more weak, becauſe a greater part of the co- 
louring matter had precipitated, in conſequence of the effects produced on it by 
the air. | 

A diſtinguiſhing characteriſtic between cochineal and madder may be ob- 
ſerved in the manner in which they are acted on by the re-agents. Both receive 
a yellow colour from acids; but if the colouring matter of cochineal be ſeparated 


by 
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by a ſubſtance which precipitates it from the acid liquor, it re- appears with its 
natural colour little altered; whilſt that of madder, treated in the ſame manner, 
retains a yellow or fawn tinge. Hence mordants abounding in acid, as ſolution 
of tin, are much more ſucceſsfully employed with cochineal than with madder. 
The cauſe of this probably is, that the colouring matter of madder united with 
oxyd of tin retains a portion of acid, whilſt that of cochineal combined with it re- 
tains none, or a much ſmaller quantity. — Berthollet on Dying. | 
COCKEE. A Corniſh mineral term applied to various ſubſtances, but 
= generally to the ſubſtance called ſchorl or ſhirl, from the German, which 
ee. i 
COHESION. The power by which the parts of bodies become attached to 
each other, and form confiſtent maſſes. We know ſcarcely any thing concern- 
ing attract ion but its effects, there being very few inſtances indeed wherein we 
can confider ourſelves as authorized to refer this property to any more remote 
cauſe deducible by our reſearches. The various kinds of attraction have been 
claſſed relative to their effects, and conſidered as diſtinct, and in a certain ſenſe 
independent properties. It has however been made a queſtion by chemiſts of 
undoubted ſagacity, whether all attractions, and more particularly the coheſive 
and chemical attractions, ought not to be referred to one general property of 
matter, modified by variations in the figures, relative diſtances, &c. of bodies. 
See ATTRACTION, | 
_ COHOBATION. It is frequently required in chemical operations, that a 
ſubſtance ſhould be for a long time boiled, or digeſted in a volatile fluid con- 
fiderably heated. This neceflarily ſuppoſes a great loſs of the fluid, if the opera- 
tion be performed in an open veſſel. To prevent this the ancient chemiſts em- 
ployed a kind of ſtill, called a pelican. The head of this veſſel was provided 
with two beaks, which by a gradual incurvation returned into the body, and 
conveyed thither whatever volatile matter had riſen into the head, and there be- 
came condenſed. The views and practices of the moderns do not require theſe 
long digeſtions; but many valuable experiments of Prieſtley and others, of the 
nature of repeated diftillation, have been made by a ſimpler apparatus. A glaſs 
tube, three or four feet in length, ſupplies the place of the pelican. A mineral 
acid water, or any other requiſite fluid, is put into the tube, in ſuch a quantity 
as to occupy an inch or more of its lower end; the upper end is then hermetically, 
ſealed, and heat applied to the lower by a ſand bath. The fluid partly riſes, and 
is partly changed in other reſpe&s by the heat. The vapours as they arrive. 
towards the upper part of the tube become condenſed, and return again to the 
lower in a kind of circulation down the cooler fide of the veſſel. In this way 
Scheele has ſhewn that the pretended converſion of water into earth by repeated 
diſtillation, is in fact nothing more than an abraſion or decompoſition of the 
glaſs veſſels ; and Prieſtley has made a variety of experiments on the mineral 
acids. | 
COKE. See Coar. | | | 
COLCOTHAR. The brown red calx of iron which remains after the 
diſtillation of the acid from martial vitriol : it is uſed for poliſhing glaſs and 
other ſubſtances by artiſts, who call it crocus, or crocus martis. 
COLD. The privation of heat. See Hzar. _ | 
COLOPHONY. Colophony, or roſin, is the reſinous reſiduum after 
the diſtillation of the light oil _ turpentine, It has alſo the * 
0 : m 2 | 0 
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of other reſins, and the ſame principles. may be obtained from it by ana- 
Iyfis. [E2 17 r 
: COMBINATION. When two bodies unite together in ſuch a manner as 
that moſt of the original properties of the bodies reſpectively diſappear, 
and the compound exhibits new properties not immediately deducible from thoſe 
before exiſting, the bodies are ſaid to be combined together. Combination is 
therefore the moſt intimate union of bodies, and is to be diſtinguiſhed from the 
groffer union called mixture. 5 N 
COMBUSTION. There is a remarkable diſtinction in bodies with regard 
to che effects of heat upon them. Some bodies will admit of being heated to 
ſuch a degree as even to become luminous or red hot without any permanent or 
conſiderable change of their properties or component parts; and as ſoon as the 
communication of heat ceaſes, the bodies immediately begin to cool. On the 
other hand there are a great number of bodies, which, when heated with acceſs 
of vital air to ſuch a degree as to become luminous, undergo a change in their 
properties, inſomuch that their temperature even increaſes, and they continue to 
give out heat until the general ſtate of the combination of their parts is changed. 
Theſe bodies are diſtinguiſhed by the name of combuſtible bodies, and the altera- 
tion produced by this apparently ſpontaneous production of heat is called 
combuſtion. _ 1 | | 
It muſt always have been a problem of the firſt importance in natural philo- 
ſophy to aſcertain what happens in combuſtion. The diviſion of ſubſtances 
into combuſtible and incombuſtible, is as ſtriking and diſtinct as any we are ac- 
quainted with; and it is a natural inference, that the one claſs of bodies muſt 
offeſs ſome general property or identical fubſtance not to be found in the other. 
he philoſophy of the middle ages, probably in conſequence of their logical 
claſſifications, was much more diſpoſed to attach itfelf to ſubſtances than habi- 
tudes or properties. It is leſs to be wondered at, therefore, that Beccher and 
Stahl ſhould have aſſigned a ſubſtance eminently combuſtible, or fire itſelf, as 
reſident in all combuſtible bodies, and occaſioning the difference between them 
and other bodies, inſtead of enquiring whether the general effect might not 
have ariſen from ſome effect of the chemical affinities. Modern chemiſts have. 
however very amply and ſucceſsfully maintained this laſt doctrine. Something 
like party has ariſen in the diſcuſſion of this great queſtion. It is perhaps the 
lot of humanity that apathy ſhould attend abſolute impartiality, or the abſence. 
of prejudice. It is probable that the bigotry of the maintainers of what is now 
frequently called the ancient chemiſtry, and the impetuofity of the cultivators of 
the new, may have occaſioned a more complete diſcuſſion of the ſubject, than 
philoſophers whoſe paſſions were leſs animated might have taken the trouble to 
have made. But there is one evil amongſt others which attends the ſpirit of 
party, namely, that almoſt every man of ſcience will be diſpoſed to rank him- 
ſelf on the one or the other ſide, inftead of adhering to that degree of neutrality 
which the pure facts might otherwiſe demand, A writer is expected to give an 
account of his chemical creed, and of courſe becomes leſs credible to readers of 
the oppoſite party, to which he has not attached himſelf. And on the other hand, 
the man who deſpiſes party, and keeps his opinion to himſelf, is ſuppoſed to be 
actuated by fears of the reigning prejudices of the country he lives in; which, if 
real, would do little credit to his ſpirit and principles as a defender and pro- 
pagator of truth, Thus circumſtanced like every other chemical ws . 
| 3 | BY cidedly 


a U % e 


cidedly averſe to giving up any part of that claim to impartiality which every 
cultivator of moral or natural philoſophy ought to maintain, and at the fame 
time unwilling to pay any compliment to the - prejudices either of ancient or 
modern chemiſts, it appears neceffary to ſay, that, as far as my knowledge ex- 
tends, I find the modern or anti-phlogiſtic doctrine much more ſimple in its 
application to the facts, and conſequently much more probable than the ſyſtem 
of Stahl: and I believe that any chemiſt, who will take the trouble to acquire 
the habit of applying the one doctrine as readily as he does the other, will not 
fail to arrive at the ſame concluſion. After this preface, I ſhall proceed to a ſhort 
ſtatement of the two doctrines as applied to combuſtion in general. | 

The modern maintainers of phlogiſton, or the principle of inflacanbility; do 

not teach exactly the ſame doctrine as Stahl. This chemiſt ſuppoſed combuſtion 
to conſiſt in the eſcape of fire from bodies. Various facts have compelled the 
moderns to modify this poſition. The moſt generally received ſtatement is, 
that a ſubſtance called phlogiſton, and very ſtrongly attractive of vital air, reſides 
in all combuſtible bodies; that a certain degree of heat weakens the adherence 
between phlogiſton and the combuſtible ſubſtance, and conſequently diſpoſes it 
to a more ſpeedy union with the vital air of the atmoſphere; that the capacity 
of vital air for heat is diminiſhed by this union, and conſequently an increaſe of 
temperature follows, which - ſerves to accelerate. the diſengagement of more of 
the phlogiſton ; and 1n this way heat continues to be extricated until the body = | 
become dephlogiſticated, or incombuſtible. 
The modern or anti-phlogiſtic theory is exactly the fame, excepting that in- 
ſtead of ſuppoſing combuſtible bodies to contain a principle of inflammability 
which attracts the vital air of the atmoſphere, it infers that the body itſelf attracts 
and combines with that air; and as no difficulty enſues from this ſtatement, it 
ſeems clear that the phlogiiton is redundant and nancy: in accounting for 
the effects. 

The conſideration of theſe doarines and ahoic conſequences embraces nearly 
the whole ſcience of chemiſtry; but the reader may more eſpecially recur to the 
articles, Acibs, METALS, PHLOGISTON, and HRA. 

CONCENTRATION. This term is uſed to denote the privation of a 
of the water uſually contained in certain fluids, more particularly faline par | 
tions. Thus, by evaporation of part of the water of a folution-of fea ſalt, we 
obtain a concentrated brine ; by evaporation in a nearly cloſed veſſel, or by diſ- 
tillation, part of the water of vitriohc acid is driven off, and the remainder i is 
concentrated vitriolic acid. Thus, again, if vinegar be expoſed to freeze, the 
aqueous part congeals firſt, leaving the concentrated vinegar behind. 
CONDENSATION. The approach of the particles of a body to each other, 
ſo as to cauſe the whole to occupy leſs ſpace than before. It is moſt commonly: 
applied in chemiſtry to denote the tranſition from the e or aeciaF to the 
ſolid ſtate, as happens in diſtillation, ſublimation, &c. 

CONGELATION. The formation of ice. The term is 8 in «nd 
to every tranſition from the fluid to the ſolid ſtate. Thus we ſay the congelation: 
of acids of ſulphur, of oils, of metals, &c. 

_ . CONE, MELTING. This is a batlow: cone formed of copper or of braſs, 
with a handle, and with a flat bottom adjoining to the apex of the 'cone, upon 
which it is intended to reſt. Its uſe is to receive a maſs of one or more metals 
melted 9 and poured into it. This maſs, when cold, may be eaſily ſhook 
out 
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out of the cone from the figure of the veſſel. Alſo if a melted maſs, conſiſting 
of two or more metals, or other ſubſtances not combined together, be poured 
into this veſſel, the conical figure facilitates the ſeparation of theſe ſubſtances 
according to their reſpective denſities. The cone ought to be well heated before 
the melted maſs is poured into it, that no moiſture may be contained, by which 
a dangerous exploſion might be occaſioned. It ought alſo to be greaſed internally 
with tallow, to prevent the adheſion of the fluid matter. 
- CONTRAYERVA. The leaves of this plant are ſaid to afford a poiſon 
employed by Indians for poiſoning arrows, to which poiſon the root of the ſaid 
plant is ſaid to be an antidote, From an ounce of the root, Neumann extracted 
with water three drams and half a ſcruple; and from the ſame quantity with 
ſpirit of wine, five ſcruples and two grains. | 16 
COP AL, improperly called gum copal, is a hard, ſhining, tranſparent, citron- 
coloured, odoriferous, concrete juice of an American tree, but which has neither 
the ſolubility in water common to gums, nor the ſolubility. in ſpirit of wine 
common to reſins, at leaſt in any. conſiderable degree. By theſe properties it re- 
ſembles amber. It may be diflolved by digeſtion in linſeed oil with a heat very 
little leſs than ſufficient to boil or decompoſe the oil. This ſolution, diluted with 
ſpirit of turpentine, forms a beautiful tranſparent varniſh, which, when properly 
applied and ſlowly dried, is very hard and very durable. This varniſh is ap- 
plied to ſnuff- boxes, tea-boards, and other utenſils. It preſerves and gives luſtre 
to paintings, and greatly reſtores the decayed colours of old pictures by filling up 
the cracks and rendering the ſurfaces capable of reflecting light more uniformly. 
COPPER is a metal of a peculiar reddiſh brown colour; hard, ſonorous, 
very malleable and ductile; of conſiderable tenacity, and of a moderate ſpecific 
gravity. At a degree of heat far below ignition the ſurface of a piece of 
poliſhed copper becomes covered with various ranges of priſmatic colours, the 
red of each order being neareſt the end which has been moſt heated; an effect 
which muſt doubtleſs be attributed to calcination, the ſtratum of calx being 
thickeſt where the heat is greateſt, and growing gradually - thinner and 
thinner towards the colder part. A greater degree of heat calcines it more 
rapidly, ſo that it contracts thin powdery ſcales on its ſufface, which may be 
eaſily rubbed off; the flame of the fuel becoming at the ſame time of a beautiful 
blueiſh green colour. In a ſtrong white heat, nearly the fame as is neceflary to 
melt gold or ſilver, it melts, and exhibits a blueiſh green flame; by a violent 
heat it boils, and is volatilized partly in the metallic ſtate. mes Ali 
Copper ruſts in the air; but the corroded part is very thin, and preſerves the 
metal beneath from further corroſion. 9 82 | - 
The vitriolic acid, when concentrated and boiling, diſſolves copper. A brown 
thick fluid, containing calx of copper and a portion of the calx combined with 
vitriolic acid, is found at the bottom of the ſolvent. If water. be added to this, 
it forms a blue ſolution of copper, which by evaporation affords blue cryſtals, 
that require about four times their weight of water to diſſolve them. This ſo- 
lution lets fall a calx of copper of a green colour by long expoſure to the air. 
The ſolutions of copper in vitriolic acid are ſlightly cauſtic. Magneſia, lime, 
and the fixed alkalis, precipitate the metal from them in the form of calx. 
Volatile alkali precipitates all the ſolution of copper; but rediflolves the calx, 
and produces a deep hlue colour. Copper is precipitable from moſt of its ſolu- 
tions, in the metallic ſtate, by the addition of iron: a clean plate of iron ſoon 
5 becomes 
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becomes covered with a coating of copper, when immerſed in the ſolution: 
hence the volatile alkali and the application of iron are conſidered as the teſts 
of the preſence of copper. There are certain mineral waters in Hungary, 
Sweden, Ireland, and in various parts of England, which contain vitriol of 
copper, and from which it is precipitated by the addition of pieces of old iron. 

Nitrous acid diſſolves copper with great rapidity, and diſengages a large 
quantity of nitrous gas. Part of the metal falls down in the form of a calx; 
and the filtrated or decanted ſolution, which is of a much deeper blue colour 
than the vitriolic ſolution, affords cryſtals by flow evaporation. This ſalt is 
deliqueſcent, very ſoluble in water, but moſt plentifully when the fluid is heated. 
Its ſolution, expoſed to the air in ſhallow veſſels, depoſites a calx of a green 
colour. Lime precipitates the metal of a pale blue ; fixed alkalis of a blueiſh 
white. Volatile alkali throws down blueiſh flocks, which are quickly rediffolved, 
and produce a lively blue colour in the fluid. 

Marine acid does not readily diſſolve copper, unleſs it be concentrated and 
boiling. The ſolution is of a deep brown colour; but on ſtanding for ſome 
time it depoſites a ſediment, and becomes green. By careful evaporation it 
yields cryſtals; or when inſpiſſated, it affords a greemſh maſs, which deliqueſces 
in the air, is readily diſſolved in water, gives a green tin&ure to ardent ſpirit, 
. melts in a gentle heat, takes fire from a candle, and burns with a blue flame. 
The marine acid diſſolves the calces of copper more readily than the metal it- 

ſelf ; but the ſolution does not differ from the foregoing. | | 

Vegetable acids diſſolve copper flowly ; but in confiderable quantity, if re- 
ſpirable air be preſent. In this, as in a number of other metallic ſolutions, it 
appears that the diſpoſition of the air to calcine the metal is greatly aſſiſted by 
the elective attraction of the acid for the metallic calx. Vinegar does not diſ- 
_ ſolve copper when boiling, becauſe the ſteam prevents the acceſs of the air; but 
the ſame acid ſtanding for a day in a copper veſſel, will contract a dangerous: 
metallic impregnation. | This circumſtance accounts for the unhappy conſe- 
_ quences produced in ſome inſtances by copper veſſels, which in other caſes have 

produced no noxious effects. Confectioners boil pickles, and even lemon, juice, 
in clean copper veſſels, without obſerving any bad taſte or noxious conſequence 
to follow. We cannot however avoid heartily concurring in the general opinion 
which now prevails, in the rejection of copper veſſels for culinary purpoſes. 

Verdigris is a calx of copper, prepared in large quantities near Montpellier 
in France by ſtratifying copper plates with the huſks of grapes which remain 
after the juice has been preſſed out. Theſe ſoon become acid, and corrode the 
copper. A ſolution of this calx in diſtilled vinegar affords permanent cryſtals, 
improperly called diſtilled verdigris. ; 

Fixed alkalis have ſome action on copper, with which they form a light blue 
ſolution. This, as well as the volatile alkaline ſolution, appears to ſucceed 
better in the cold than by the aſſiſtance of heat, for the ſame reaſon as the cold 
acetous acid acts upon copper; namely, the facility with which the metal is cal-- 
cined by the acceſs of air. | rare NY 8 
Volatile alkali diſſolves copper with much greater rapidity than fixed alkalis, 
whether it be in the metallic or calciform ſtate, and forms a beautiful blue folu- 
tion. This fluid has long attracted the notice of chemiſts, on account of its 
becoming colourleſs in cloſed veſſels; and recovering its colour, which gra- 
dually extends from the ſurface downwards, when the veſſel is opened. — : 
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effect is explained by the ſuppoſition, that the perfect ſolution of calx of copper 
in volatile alkali is colourleſs when the alkali is in exceſs; but that it is blue 
when it abounds with calx of copper: and accordingly it is found that the loſs 
of colour on keeping the veſſel cloſed for ſome time, and its re- appearance on 
opening the veſſel, do not ſucceed with old ſolutions, which are permanently blue. 
The air calcines more perfectly a portion of the ſuſpended copper, which 
gives a blue colour to the fluid until it has more intimately combined with the 
alkali. If this combination be made in the cloſed veſſel, the colour diſappears; 
if it be made in the open veſſel, the calcination of another portion goes on, and 
continues until the alkali is ſaturated, and can combine with no more: ſo that 
the laſt portion of perfect calx, which cauſes the blue colour, does not ſeem to 
have entered into ſo intimate a combination, for want of an exceſs of alkali. 
The alkali does not take up any conſiderable quantity, when applied to copper 
filings; but it diſſolves much more of the calces of copper. The ſolution does 
not very readily afford cryſtals | | | ö 
Oils do not ſeem to act upon copper until they become rancid, in which caſe 
their diſengaged acid corrodes the copper, and the oil aſſumes a blueiſh green 
colour. Verdigris is ſoluble in ardent ſpirit. Copper, in the metallic ſtate, 
does not unite with earths or alkalis in the dry way. Its calces enter into the 
compoſition of glaſs. In general it does not act on the neutral falts by fufion. 
Nitre detonates with it but difficultly. Filings of copper are'thrown upon red 
hot nitre ; and the reſidue is a browniſh grey calx, mixed and partly combined 
with vegetable alkali. If this be waſhed with water, the remaining calx -may 
be fuſed without other addition into a deep opake brown glaſs, uſed: by ena- 
mellers. 1 A185 bs Sify to Sr th ede 
Sal ammoniac is decompoſed by copper filings. The produce which comes 
over conſiſts of cauſtic volatile alkali, rendered blue by a ſmall portion of copper, 
together with alkaline air, inflammable air, and phlogiſticated air: the reſidue 
conſiſts partly of marine ſalt of copper and calx. In this experiment we find 
that the copper detains the acid; while the volatile alkali being ſet at liberty 
comes over into the receiver. The inflammable and phlogiſticated air cannot 
To clearly be accounted for, as they may ariſe either from part of the alkali 
being decompoſed into its firſt principles, or the inflammable air may be ſup- 
plied during the ſolution of the copper; in which caſe it will proceed from the 
phlogiſton of that metal, according to the hypotheſis. of Stahl; or from a de- 
compoſition of part of the water of cryſtallization of the ſal ammoniac ; the pure 
air of which will be communicated to the copper, in order to calcine and render 
it ſoluble in the marine acid, while its inflammable air comes over in the elaſtic 
A ſolution of alum boiled in a copper veſſel depoſits ſome earth, and the 
fluid exhibits ſigns of the preſence of copper by the teſt of volatile alkali. This 
does not ſeem to be a perfect decompoſition of the alum; but appears to be 
effected by virtue of the acid, which that ſalt contains in exceſs. The neutral 
ſalt or alum ſaturated with its own baſis falls down, becauſe leſs ſoluble ; while 
the exceſs of acid, forming vitriol of copper, exhibits the blue tinge when volatile 
alkali 1s added. | | wel be 
Copper unites very readily with ſulphur. If copper filings be mixed with 
flowers of ſulphur and a little water, the combination takes place; but it is much 
more readily effected in the dry way. This cannot be done by direct _— 
N | | < becauſe 
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| becauſe the ſulphur is burned at a much leſs heat than is required to fuſe the | 
copper. It may be prepared by mixing equal parts of ſulphur and copper 
| Killings together, and expoſing them to heat ru raiſed to ignition: or plates 
of copper may be ſtratified in a crucible with ſulphur, and gradually heated as 
before. This compound is a blackiſh grey maſs, and is uſed by dyers and cal- 
lico printers : it is diſtinguiſhed by the. name of æs veneris. Liver of ſulphur 
diſſolves copper both in the humid and dry way. 1 | 
Phoſphorus unites with. the calx of copper; or if the phoſphoric glaſs be ex- 
poſed to heat in a crucible, together with its weight of copper filings and about 
one quarter of its 2 of charcoal, the phoſphorus which is formed combines 
with the copper, and forms a kind of pyrites, which changes by expoſure to air. 
It loſes its metallic ſtate, and aſſumes a black colour. | PETE! 
This metal combines very readily with gold, filver and mercury. It unites 
imperfectly with iron in the way of fuſion. Tin combines with copper, 
at a temperature much lower than is neceſſary to fuſe the copper alone. 
On this is grounded the method of tinning copper veſſels. For this 
purpoſe, they are. firſt ſcraped or ſcoured; after which they are rubbed 
with ſal ammoniac. They are then heated, and ſprinkled with powdered 
reſin, which defends the clean ſurface of the copper from acquiring the flight 
film of calx which would prevent the adheſion of the tin to its ſurface. The 
melted tin is then poured. in, and {pread about. An extremely ſmall quan- 
tity adheres to the copper; which may, with great Juſtice, be ſuppoſed inſuffi - 
- Cient to prevent the noxious effects of the copper as perfectly as might be wiſhed. 
| When tin is melted with copper it compoſes the compound called bronze. 
In this metal the ſpecific gravity is always greater than would be deduced by 
. . Computation from the quantities and ſpecific gravities of its component parts. 
The uſes of this hard, ſonorous and durable compoſition in the fabrication of 
cannon, bells, ſtatues, and other articles, are well known. Bronzes and bell- 
metals are not uſually made of copper and tin only, but have other admixtures, 
Conſiſting of lead, zinc, or arſenic, according to the motives of profit, or other 
inducements of the artiſt. But the attention of the philoſopher is more par 
ticularly directed to the mixture of copper and tin, on account of its being the 
ſubſtance of which the ſpeculums of refleCting teleſcopes are made. See Spz- | 
S . | 
Copper unites with biſmuth, and forms a reddiſh white alloy. With arſenic 
it forms a white brittle compound, called tombac. With zinc .it forms the 
compound called braſs, and diftinguiſhed by various other names, according to 
the proportions of the two ingredients. Ir is not eaſy to unite theſe two metals in 
conſiderable proportions by fufion, becauſe the zinc is burned or volatilized at a 
heat inferior to that which 1s required to melt copper ; but they- unite very well 
in the way of cementation. In the braſs works, copper is granulated by pouring 
it through a plate of iron, perforated with ſmall holes and luted with clay, into a 
quantity of water about four feet deep and continually renewed : To prevent the 
dangerous exploſions of this metal, it is neceſſary to pour but a ſmall quantity at 
a time. There are various methods of combining this granulated copper, or 
other ſmall pieces of copper, with the vapour of zinc. Calamine, which is an 
ore of zinc, is pounded and mixed with the divided copper, together with a + 
portion of charcoal. Theſe being expoſed to the heat of a wind furnace, the 
Zinc becomes revived, riſes in vapour, and combines with the copper, which it 
| | n converts 
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verts the copper into braſs, which flows upon the rammed clay: 7 


five times their weight of concentrated vitriolic acid. T 
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converts into braſs. The heat muſt be continued for à greater or leſs number 
of hours, according to the thickneſs of the pieces of copper, and other circum- 
ſtances; and at the end of the proceſs, the heat being ſuddenly -raiſed cauſes 
the braſs to melt, and occupy the lower part of the crucible. The moſt ſcientific 
method of making braſs ſeems to be that mentioned by Cramer. The powdered 
calamine, being mixed with an equal quantity of charcoal and a portion of 
clay, is to be rammed into a melting veſſel, and a quantity of copper, amount- 
ing to two thirds of the weight of the calamine, ah | be placed on the top, and 
covered with charcoal. By this management the volatile zinc aſcends, and con- 


if the calamine contain lead, or any other metal, it will not enter into the brats 
the zinc alone being raiſed by the heat. | „ 
A fine kind of braſs, which is ſuppoſed to be made by cementation of copper 
old 


plates with calamine, is hammered out into leaves, in Germany; and is 


very cheap in this country, under the name of Dutch gold. It is about five 
times as thick as gold leaf; that is to ſay, it is about one fixty-thouſandth of an 
inch thick. Fong 5 5 55 | 
If braſs be Kept in a ſtate, of ignition, with conta& of air, the zine burns, 
and the copper remains. Whether the zinc would quit the braſs without com- 
buſtion, is not known ; though there is little doubt but it might be driven off in 
cloſe veſſels. | . . . 
The quantity of zinc, in good braſs, is about one third of its weight. 
Copper unites readily with regulus of antimony, and affords a compound of a 
beautiful violet colour. It does not readily unite with manganeſe, With wolfram 
it forms a dark brown ſpongy alloy, which is ſomewhat ductile. . | 
Copper is either found native, moſtly in an impure ſtate, or in the form of a 
calx, of a red, green, or blue colour. The native ſolutions of copper frequently 
impregnate calcareous earths, in which they depoſit the metal. The — 4 
ſtone 1s the tooth of an animal, penetrated with the blue calx of copper. Many 
ores of copper contain ſulphur. Among theſe, the vitreous copper ore is of a 
red, brown, blue, or violet colour; ſometimes cryſtallized, but uſually ſoft 
enough to be cut with a knife. Some of the pyrites contain a conſiderable pro- 
portion of copper, together with iron, ſulphur, and clay. The grey copper ore 
is a ſulphureous combination containing arſenic ; it is of a white, grey, or brown 
colour, heavy, and difficult of fuſion. Blendoſe copper ore is of a brown colour, 
hard, folid, compact, and granulated : it contains the metal, with ſulphur, arſenic, 
Zinc, and iron. Some ſlates, and one ſpecies of coal, afford copper; and ſeveral 


waters contain this metal, diffolved in vitriolic or marine acid. 


Native copper may be affayed, in the humid way, by ſolution in nitrous acid. 
If it contain gold, this metal falls untouched to the bottom, in the form of a 


black powder; if filver, it is ſoon precipitated by more copper; if iron, by 


boiling the ſolution for ſome time, it is gradually calcined, and falls to the 
bottom. | | 
The calciform copper ores are ſoluble in acids, and may be precipitated either 
by iron, which affords the copper in the metallic ſtate, or by mild alkali, which. 
throws down 194 grains of precipitate for every 100 grains of copper. : 
Sulphureous copper ores may be powdered, and gently boiled to dryneſs in 
he whole, or moſt part. 


of the ſulphur, flies off by this heat, The vitriolic falt of copper * 72 
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leaft four times its weight of water to diffolve it. A ſufficient quantity being 
therefore added, and a poliſhed iron plate boiled in the ſolution, the copper 
will be precipitated. If iron be found to be mixed with the precipitate, it mult 
be again diffolved, to obtain a richer ſolution. This will depoſit pure copper, 
if the operation be conducted as before. If it contain other metals, they may 
be eaſily ſeparated by ſolution in nitrous acid. | 
In the dry way, the ſulphureous ores of gopper muſt be firſt pulverized, and 
ſeparated as much as poſſible from the earthy. and ſtony particles, then roaſted, 
to ſeparate the ſulphur and arſenic ; and ſaſtly, melted with an equal weight of 
M. Tillet's flux, which conſiſts of two parts pounded glaſs, one calcined borax, 
and one eighth of charcoal. More borax may be added if the ore be poor. Al- 
kaline flaxes are hurtful in the fuffon of copper ores, becauſe the ſalt combines 
with the ſulphur, and forms hepar, which diffolves part of the copper. 

In the large way copper is roaſted in a cloſe furnace, by a flow fire, to ſcorify 
the mixtures of iron and other ſubſtances. By repeated fuſions with ſulphur 
and charcoal, the ſcorified metal riſes to the top, and is ſcummed off. The 
copper, in the great Hungarian mines, is ſaid to undergo fuſion fourteen times 
before it is fit for ſale. The roaſted ore in the iſle of Angleſey is deprived of its 
vitriolic ſalt by waſhing, and the copper is precipitated by means of old iron im- 
merſed in the water. This precipitated copper is however but ſmall in proportion 
to the whole produce. EEE 36 606 UH 5 

Copper is found in various parts of the world; in Spain, France, England, 
Norway, Hungary, Sweden, and elſewhere. The Japan copper 1s ſaid to be 
purer, and has a greater ſpecific gravity, than any other copper. The wire-. 
drawers, who require copper of extraordinary ductility, uſe the Swediſh copper. 

The copper mines in England are exceedingly numerous and productive. Paris 
Mountain, on the ifle of Angleſey, contains a bed of ore forty feet in thick- 
neſs, and is ſaid to produce upwards of four thouſand tons of copper annually. 

The uſes of this metal are too numerous to be diſtinctly ſpecified, It has for 
ſome years paſt been applied with great ſucceſs and advantage for ſheathing the 
bottoms of ſhips; and ſeveral builders have lately endeavoured to introduce it 
as a covering for houfes. It is the lighteſt of all coverings; but whether it be 
more durable than ſlate, which is nearly as light, has not yet been aſcertained by 
pennen 8 BPH | 

 COPPERAS. Martial vitriol is called green copperas in commerce. The 

vitriol of copper is called blue copperas, or frequently blue vitriol ; and the vi- 
triol of zinc is called white copperas. | 

CORAL and CORALLINE are ſhells of marine animals of the polypus kind, 
and poſſeſs the ſame chemical properties as the ſhells of oyſters and other fiſh; 
that is, they conſiſt of calcareous earth combined with mucilage and other animal 

matter. | : | 8 

CORK is a bark of a tree of the oak kind, very common in Spain and the 
other ſouthern parts of Europe. By boiling in water Neumann obtained from 
cork one twelfth part of its weight of extract, and by digeſtion in ardent ſpirits he 
obtained rather a larger quantity of reſinous matter. 


- 


Mr. Brugnatelli ® has examined this ſubſtance in the more accurate methods 


*The Journal de Phyſique for Auguft 1787 is now before me, containin : ak Siri of ee 
paper, from Crell's Annals for the ſame year, N | 7 
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of modern chemiſtry, The cork upon which he made his experiments was 
white and very ſmooth. In the focus of the burning glaſs it was quickly burned . 
with a white brilliant flame, leaving a light ſpongy coal, eaſily and almoſt to- 
tally conſumed in a crucible, the reſidue of aſhes being ſcarcely perceptible. Cork, 
when treated in the way of deſtructive: diſtillation, was entirely or very nearly 
converted into inflammable air. Boiling water only ſoftened it. The action 
of the vitriolic and alſo of the marine acid, even when aſſiſted by heat, was 
ſcarcely ſenſible. F 1 

But on the contrary the mere vapours of fuming nitrous acids acted upon it, 
and reduced a portion into a coarſe yellowiſh and evidently ſaline powder. Mr. 
Brugnatelli was induced from this obſervation to diſtil them together. He put 
half an ounce of cork, groſsly powdered or raſped, into a tubulated retort, and. 
poured upon it four times its weight of fuming nitrous acid. The acid ſoon. 
became of a deep yellow colour, which it communicated to the cork, while the 
retort by degrees became filled with red vapours produced by the diſengagement. 
of a large quantity of nitrous air. After the diſtillation there remained a yellow. 
- viſcid and very acid matter. | | | | 


This reſidue was for the moſt part ſoluble in water; the infoluble portion 
being probably that which had eſcaped the action of the nitrous acid. The ſo- 
lution was yellow, ſtrongly reddened blue vegetable colours, and had an acid. 
though bitteriſh taſte. By evaporation of the water and repoſe in a cool place, 
the acid again became changed into a thick viſcid matter reſembling wax, and 
capable of being kneaded between the fingers. i N 
This acid is ſoluble in ardent ſpirit, to which it communicates a yellow colour, 
inclining to green. Upon ignited coals it does not take fire, but emits a. diſ- 
agreeable ſmell like burned wood, at the ſame time that it becomes converted 
into coal, and at laſt into dark-coloured aſhes. The acid of cork. unites with 
all the alkalis and earths. With the mild vegetable alkali it efferveſces, and 
forms a thick deep yellow maſs, which cryſtallizes by cooling. This. maſs is 
ſoluble in water, and in the three ancient mineral acids, but not in vinegar or 
ardent ſpirit. | Fx | : | 
Like the acid of ſugar, this acid exhibits a peculiar affinity to lime. It likewiſe 
acts upon metallic ſubſtances. 5 E 20 1 
CORK, FOSSIL, (SUBER MONTANUM). This name is given to a ſtone 
which is a ſpecies of amianthus, confiſting of flexible fibres looſely interwoven, 
and ſomewhat reſembling vegetable cork. It is the lighteſt of all ſtones. By 
fire it is fuſible, and forms a black glaſs. It poſſeſſes the general properties of: 
amĩanthus. | | . | ; 
CORO-SHUT MARLE. A kind of marle of a brown colour mixed with 
chalk and blue veins. cy OT at It 
CORROSIVE SUBLIMATE. A combination of mercury with dephlogiſ- 
ticated or aerated marine acid. See Mercury. 09 _ is ane 2 | 
COUNTRIES. An Engliſh mine term for the ſides or encloſures of a vein. 
or load of ore: e. g. the country of the lead is limeſtone, killas, &c. cc. 
CREAM OF LIME. When lime water is expoſed to the air, a portion of 
aerial acid or fixed air combines with the lime near the ſurface, and converts it 
into chalk, or mild calcareous earth, which firſt forms a pellicle at the top, and 
afterwards falls down. This ſubſtance, which is either not at all ſoluble in water, 
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or much leſs ſo than lime, is ſeparated on that account. The term is at preſent 
feldom met with. _ | | 


CREAM OF MILK. A portion of milk which riſes to the furface of the 


fluid by repoſe : moſt probably in conſequence of an incipient fermentation. It 


contains all the butter, ſome of the cheeſe, together with a. portion of the other 
principles of the milk. See Bur TER and MILK. 2 288 | 
CREAM OF TARTAR. + The ſalt called cream of tartar, and "cryſtals of 
tartar, conſiſts of tartar purified by the uſual chemical methods. This manufacture 
is Chiefly carried on at Montpellier, and at Venice. The object to be accompliſh- 
ed conſiſts in depriving, the crude tartar of an abundant mucilaginous principle. 
The following is the proceſs uſed at Montpellier, as given by Chaptal. The 
tartar is diffolved in water, and ſuffered to cryſtallize by cooling. The cryſtals 
are then boiled in another veſſel, with the addition of five or fix pounds of the 
white argillaceous earth of Murviel to each quintal of the ſalt. After this boiling 
with the earth, a very white ſalt is obtained by evaporation, which is known by 
the name of cream of tartar. | | | 5 
M. Deſmaretz has informed us (Journal de Phyſique 1771). that the proceſs 
uſed at Venice conſiſts, 1ſt, in drying the tartar in iron boilers; 2dly, pounding it 
and diſſolving it in hot water, which by cooling it affords purer cryſtals ; 3dly, re- 
diſſolving theſe cryſtals in water, and clarifying the ſolution by whites of eggs 
and wood aſhes. | | | | 
The proceſs of Montpellier is preferable to that of Venice. 'The addition of 
the aſhes introduces a foreign ſalt, which alters the purity of the product. 
Cream of tartar cryſtallizes in tetrahedral priſms cut off flantwile. 4) 
This ſalt is uſed by the dyers as a mordant ; but its greateſt conſumption is in 
the north, where it is uſed at table as a ſeaſoner. | 
CRIMSON. See DyinG. | | 
CROC US. The yellow or {affron-coloured calces of iron and copper have 
been called. crocus martis and crocus veneris. Theſe terms are now ſeldom met 
with in the writings of philoſophical chemiſts, though they {till are retained in 


various diſpenſatories. 


CRUCIBLE. A pot or veſſel formed either of earth, of plumbago, or of 
fome ſuitable metal. It is uſed for fuſions, cementations, and other operations in 
the dry way. See APPARATUS. -* 1 | 

CRYSTAL. This word is uſed extenſively to denote thoſe portions of bodies 
which have aſſumed a ſymmetrical form at the time of acquiring the ſolid ſtate. 
Thus we have cryſtals of ſalts, of metals, of earths, and of every other ſub- 
ſtance that poſſeſſes a conſiderable degree of ſimplicity in its compoſition. 
It is likewiſe uſed as the name of various ſubſtances to which we ſhallproceed. 

CRYSTAL, FACTITIOUS. The very fine clear glaſſes made in imitation. 
of precious ſtones, are ſometimes called factitious cryſtals, but much more 
commonly paſtes. Our opticians and other artiſts diſtinguiſh the denſe white 
glaſs, which contains much calx of lead, by the name of cryſtal glaſs, and fre- 
quently enough by that of white flint. See GLass. "_ 

CRYSTAL, MINER AL. In the ancient diſpenſatories we find a formula. 


for making a ſalt under this name, by fuſing nitre, projecting a little ſulphur © © 


thereon, and afterwards caſting it into cakes. It is not neceffary to give any. 

detail of the imaginary advantages ſuppoſed to be obtained by treating nitre in. 

this manner, The cryſtal mineral will vary according to the management. Part. 
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of the nitrous acid may be decompoſed by the heat, and part will be decom- 
poſed by the detonation. The ſulphur will be acidified, and will combine with 
the portion of diſengaged alkali. The cryſtal mineral will therefore conſiſt of 
nitre contaminated with a ſmall quantity of vitriolated tartar, and is not worth 
the trouble of making, becauſe pure nitre will-anſwer every medical purpoſe ts 
which this might be applied. | 1193 

CRYSTAL, ROCK. The pureſt ſpecimen of filiceous earth. This is either 
eolourleſs and cryſtallized in hexagonal pyramids, andthen called mountain cryſtal, 
or in various other forms. Its ſpecific gravity is from 2,65 to 2,7. Its texture la- 
mellated, and frequently ſhattered. The application of heat, unleſs extremely gra- 
dual, cauſes it to crack and laſe its tranſparency. Some of theſe cryſtals have 
been found to conſiſt of pure ſiliceous earth. Bergman extracted about fix of 
argillaceous, and one of calcareous earth, from the 100 parts of theſe cryſtals. 
The moſt violent heat of a furnace has not been found to diminiſh the weight or 
hardneſs of rack-eryftal ; but profeſſor Errhmann fuſed it by flame, urged with 
a ſtream of vital air. £ | 5 

The formation of cryſtal has much engaged the attention of chemiſts. There 
ſeems to be little doubt that this earth is ſuſpended in water, moſt probably, by 
a true ſolution, and afterwards depofited in the ſame manner as other ſoluble 
bodies are : the only peculiarity appears to be, that ſo very large a quantity of 
the water is required to ſuſpend a ſmall quantity of the earth, that this laſt has 
cluded the attention of philoſophers. The effects of water in the exteyfive opera- 
tions of nature, relative to this earth, are however very conſiderable. The vaſt 
baſin chiefly compoſed of ſiliceous materials depoſited by the water of the pro- 
digious fountain of Geyſer, in Iceland, deſcribed by Vontroil, affords a proof 
that hot water ſuſpends filiceous earth, and points out a feries of experiments to 
be made with Papin's digeſtor, though not yet undertaken by any one. And 
the obſervations of Mr. Genſſane, quoted by Chaptal in his Elements of Che- 
miſtry, with others of the profeffor himſelf, prove that rock cryſtal is formed in a 
way not at all differing from that of calcareous ſpars. Mr. Genflane ſhews that 
a quartzoſe gurh is formed by ſimple tranſudation upon ferruginous rocks, and 
the ſame naturaliſt has taken notice that when the gurh is worn and depoſited by 
water, rock cryſtals are formed. The waters which work their way through the 

uartzoſe rocks of the mine of Chamillat, near Planche les Mines in Franche 
Come, form quartzoſe ſtalactites to the roof of the works, and even upon 
wood. The extremities of theſe ſtalactites, which have not aſſumed a ſolid con- 
fiſtence, are of a granulated and cryſtalline ſubſtance, eaſily cruſhed between the 
fingers. * ; 

In theſe cavities, called craques by the miners, a fluid gurh is often found, 
and ftill oftener cryſtals ready ed. Chaptal obſerved at Saint Sauveur, in 
the work of Laboiſſiere near Bramebiaou, ſeveral incruſtations of gurh on the 
fide of the gallery; and theſe ſpreading incruſtations were terminated by well- 
formed cryſtals, wherever the wall overhung, or deviated from the perpendicu- 
lar. This gurh, when handled, and minutely examined, had no other appear- 
ance than ar of a ſiliceous paſte of conſiderable purity. 


Bergman obtained cryſtals reſembling rock cryſtal, but not fo hard, by diſ- 
ſolving filiceous earth in the acid of ſpar, and leaving it to ſpontaneous evapora- 
tion. Chaptal has obſerved a fact of the ſame nature. Mr. Achard obtained 
a cryſtal as hard and as tranſparent as rock cryſtal by diflolving the earth of 
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alum in water impregnated with fixed air, the fluid filtrating very flowly. 
through the bottom of a porous veſſel of baked clay. A cryſtal of this kind was 
ſent by him to my late friend Mr. Magellan, who exhibited it to the Royal 
Academy of Sciences at Paris, in the year 1778; and from whom I received it, 
and ftill retain it in my poſſeſſion. Others have fince attempted to repeat the 
experiment, though without ſucceſs ; and there have not been wanting ſeveral 
writers who have queſtioned the validity of the fact, though in my opinion very - 
raſhly ; the a of this chemiſt, and the obſcurity of the ſubject, in which ſo 
many unheeded circumſtances might have conſpired either to produce or vary 
the reſults, being amply ſufficient to defend him from any imputation of ſo de- 
grading a nature. It has been thought in particular, that a very perfect ſtate o 
repoſe is neceſſary for the ſucceſs of this experiment of a cryſtallization ſo ex- 
tremely ſlow ; and indeed if it be conſidered how greatly the phenomena f 
_ cryſtallization are influenced by the ſlighteſt agitation, and at the ſame time how 
conſiderable the agitations* of the grounds and buildings are in great towns, it 
will not appear at all wonderful that the Pariſian chemiſts ſhould not have ſuc- 
ceeded in attempting to repeat this experiment. Any one may ſatisfy himſelf 
as to theſe vibrations, by obſerving the reflection of objects in a baſin of mer- 
cury, which, however defended from the impreſſions of the external air, does 
not remain a moment in tranquillity, unleſs at a very great diſtance from all work 
ſhops or roads where carriages paſs. | 8 
Since that time Mr. De Morveau having incloſed rock cryſtals with a bar f 
iron in a bottle filled with gaſeous water, perceived a vitreous point fixed to the 
iron, which he ſuppoſed. to be a rock cryſtal formed by this operation; ſo that 
he conſiders iron as a neceſſary intermedium to enable the carbonic acid to diſ- 
ſolve quartz. | | : PT 
Rock cryſtal, though the ſofteſt among tranſparent ſtones, is harder than-moſt of 
the opake ſtones, and much harder than glaſs. | 2 55 
CRYSTALLIZATION. Whenever the parts of bodies are ſeparated: 
from each other, and ſuſpended in a medium or ſolvent, in whieh they can freely; 
move, they either remain at a diſtance from each other by virtue of their at- 
traction to the ſolvent, or they come together by their own mutual attraction, 
and form conſiſtent: maſſes. Se ATTRACTION. | 8 55 5 
From the facts there appears to be juſt ground to conclude that the particles 
of bodies demand certain relative poſitions at like diſtances, in order that the 
energy of their attraction may be the greateſt poſſible; in a manner ſimilar to 
what we obſerve in the attractions of magnetiſm and electricity. This polarity: 
of the particles deducible by mathematical reaſoning from their ſuppoſed figures, 
but no doubt in a great meaſure dependent on their component parts likewiſe, 
will cauſe the aggregate maſſes to aſſume ſome determinate figure, in ſimilar cir- 
cumſtances or ſituations, and this figure will be modified in a great variety of 
ways accordingly as thoſe circumſtances are changed. If the particles are 
ſuſpended or kept fluid, either by a due quantity of ſolvent, or by heat, or by 
both of theſe agents, a ſeparation will enſue, whenever the quantity of the ſolvent 
or of the heat is diminiſhed. If this diminution be ſudden, it will be attended 
with a conſiderable ſhare of inteſtine motion, by which the particles muſt be irre- 
ularly moved, and will eventually come together with ſuch ſides or faces pre- 
— to each other, as might not have been preſented if the irregularity of - 
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motion had not interfered. In ſuch caſes the particles will form a ſolid, poſſeſſing 
little or no ſymmetry in its figure. This is called confuſed cryftallization, . 

On the other hand it may happen, that by gradual evaporation, or cooling, the 
diminution of the quantities of ſolvent, or of heat, may take place ſo flowly as to 
occaſion a degree of motion altogether inconſiderable among the parts of the 
fluid. In this caſe, the particles which are about to ſeparate will approach each 


other with extreme ſlowneſs, and no circumſtance will interfere to prevent their 


applying ſuch ſides or faces towards each other as are beſt adapted to the govern- 
ing laws of attraction. As ſoon as the particles have arrived to a diſtance leſs 
than is ſufficient for their mutual attraction to overcome the power of the fluid 
which ſuipends them, they will ruſh together, and form ſymmetrical bodies poſ- 
ſeſſing figures originating in, and dependent on the properties or nature of the 
particles which form them, and the ſymmetry will be more perfect the leſs 
the cryſtallization is influenced by diſturbing cauſes, This is called regular 
cryſtallization, and the ſymmetrical bodies are called cryſtals. 0 | 
As the agitation arifing from the cauſes juſt mentioned is ſufficient to prevent 
the regular formation of cryſtals, ſo likewiſe it is found that mechanical agita- 
tion is {till more deſtructive of their regularity. Slow cryſtallization produces ſugar 
candy; a quicker cryſtallization affords loaf ſugar. When a balloon ſome years 
ago was inflated at Moorfields: by inflammable air, extricated by the action of 
vitriolic acid upon zinc, the white vitriol of commeree was afforded in beautiful 
tranſparent cryſtals, which the ſhops refuſed to purchaſe ; but when by ſubſe- 
quent {elution and mechanical agitation, a white maſs of confuſed cryſtals was 
obtained, the ſhop-keepers recognized the white copperas they had been uſed to 
deal in. The preſence or abſence of external impulſe is of ſo much conſequence 
in cryſtallization, that it may be doubted whether the action of light, which con- 
ny impedes the formation of regular cryſtals, may not be attributed to this 
cauſe. * 
The permanent texture of bodies, their fracture, and other like circumſtances, 
appear to depend upon the ſtate of cryſtallization at the time of aſſuming the 
ſolid form. In metals, for example, the cryſtals are ſmaller and more confuſed 
the haſtier the cooling. Thus ſteel ſuddenly cooled breaks with a granular 
fracture, poſſeſſes a diminiſhed ſpecific gravity, and is very hard, whereas the 
ſame ſteel, more ſlowly cooled, will be denſer, ſofter, difficult to be broken 
aſunder, and when broken exhibits a very different internal texture. The 
cryſtals of other metals may be obtained by fuſing them in a crucible with a hole 
in its bottom cloſed by a ſtopper, which is to be drawn out after the veſſel has 
been removed from the fire, and the ſurface of the metal has begun to congeal. 
The ſame effe& may be obſerved if the metal be poured into a plate or diſh, a 
little inclined, which is to be ſuddenly inclined in the oppoſite direction, as ſoon 
as the metal begins to congeal round its edges. In the firſt method, the fluid 
part of the metal runs out of the hole, leaving a kind of cup lined with cryſtals: 
in the latter way the ſuperior part, which is fluid, runs off, and leaves a plate of 
metal ſtudded over with cryſtals. | RY | 
There is ſcarcely any experiment in chemiſtry which does not afford ſome ap- 
pearance of a curious nature, referable to cryſtallization, | | 
When bodies diffolved in any fluid are ſeparated by cryſtallization, they are 
always found to retain a part of the fluid, The water thus retained by ſaline 
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 eryſtals is called the water of cryſtallization. This water appears to be eſſentia! 
to the tranſparent cryſtalline form of ſalts, and is no doubt retained by virtue of 
their attraction for that fluid. From ſome experiments, in which a much greater 
degree of cooling was produced by the ſolution of cryſtallized ſoda than of ſuch 
as had loſt its water of cryſtallization, it may be inferred that this water exiſts in 
cryſtals in the congealed or folid ſtate, and perhaps much denſer than mere ice. 
Moſt ſalts may be deprived of their water of cryſtallization by mere heat. Some 
loſe it in the common temperature of the atmoſphere, and fall into a pulveru- 
lent maſs, called an effloreſcence. Other ſalts attract water ſo ſtrongly that the 
draw it from the atmoſphere, and gradually become fluid, a phenomenon diſ- 
tinguiſhed by the name of deliqueſcence. Mr. Baumẽ affirms that the water of 
cryſtallization in all neutral ſalts with baſes of fixed alkali is pure, and they are 
not capable of taking up a redundancy of either principle in their cryſtals, This 
however may be doub tee. „ 
but it may likewiſe be made to take place by abſtraction of the water in the way 
of chemical affinity. Thus if ftrong ardent ſpirit be added te an equal volume of 
a ſtrong ſolution of nitte, the ſpirit. combines with the water, and almoſt the 
whole of the nitre ſeparates in an inſtant in the cryſtalline form. There is no 
doubt but appearances of this Kind of ſeparation have miſled chemiſts on various 
The operation of eryſtallizing, or cryſtallization, is of great utility in the 
purifying of various ſaline ſubſtances. Moſt ſalts are ſuſpended in water in 
greater quantities at more elevated temperatures, and ſeparate more or leſs by 
cooling. In this property, and likewiſe in the quantity of ſalt eapable of being 
ſuſpended in a given quantity of water, they differ greatly amongſt each other, 
It is therefore practicable in general to ſeparate ſalts from each other, by due 
management of the temperature and evaporation. For example, if a ſolution 
of nitre and common ſalt be evaporated over the fire, and a ſmall quantity be now 
and then taken out for trial, it will be found, at a certain period of rhe concen- 
tration, that a conſiderable portion of ſalt will ſeparate by cooling, and that this 
ſalt is for the moſt part pure nitre. When this is ſeen, the whole fluid may be 
cooled to ſeparate part of the nitre, after.which, evaporation may be proceeded 
upon as before. This manipulation depends upon the different properties of the 
two ſalts with regard to their ſolubility and cryſtallization in like circumſtances. 
For nitre is conſiderably more ſoluble in hot than in cold water, while common 
ſalt is ſcarcely more ſoluble in the one caſe than in the other. The common 
ſalt conſequently ſeparates in cryſtals as the evaporation of the heated fluid 
goes on, and is taken out with a ladle from time to time, whereas the nitre is ſe- 
parated by ſucceſſive coolings at proper periou s. 
Thoſe chemiſts who confider heat as a peculiar ſubſtance and not a modiſica- 
tion of matter, are in general inclined to reckon thẽ fluid ftate a ſolution in this 
matter; and the cryſtallization of bodies merely fuſed, is by them accounted for 
by the abſtraction of this ſuppoſed ſolvent. | 41.3 30D 
It was natural for the earlier mineralogiſts and chemiſts to diſtinguiſh bodies 
by their fymmetrical figures. Subſequent experience has however ſhewn that the 
cryſtallization of bodies is variable, by ſo many and ſuch minute circumſtances, 
that a conſiderable dependance on this ſingle attribute mult; neceſlarily be pro-—- 
ductive of error. Modern 2 as the methods of analy ſis became more 
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Pert, ſeem to have adopted a prejudice of the contrary nature, by almoſt to- 
tally rejecting the external figures of bodies as indications of their component 


parts. Rome de Liſte in his Cryſtallographie, Bergman in one of his Eſſays, and 
the abbẽ Haũy, have treated 1 and ſcientifically upon the formation. of 


thoſe geometrical figures which conftitute cryſtals ; but the ſubject is very far 
from being enough ſimplified to admit of any ready application. The miner, 
the mineralogiſt, and the chemiſt will perceive a number of circumſtances in 


natural and artificial bodies relative to their configuration, grouping, colour, 


fracture, ſpecific gravity, & c. by means of which he may form very probable 


aperture as to their contents, and the experiments requiſite to be inſtituted 


upon them: but in the preſent Rats of ſcience, there is no method which can be 
ſubſtituted inſtead of actual inſpection, and the attentive conſideration of minerals 
and chemical products whoſe contents are previouſly known. | | 

CULM. A term excluſively applied by dealers in pit-coal to denote fuck 
coal as does not cake, or adhere together, when heated. Small pieces of eoal of 
this kind are of much leſs value than larger pieces ; and on this account the duties 
on eulm are leſs than upon eoal. Se COA. 

CUPEL. A ſhallow earthen veſſel ſome what reſembling a cap; FEM which 
ren its name. It is made of phoſphorated lime, or the reſidue of burned 
bones rammed into a mold, which gives it its figure. This veſſel is uſed in 
aſſays wherein the precious metals are fuſed with lead, which becomes converted 
into glaſs, and carries the impure alloy with it. Ser Au. 
CUPELLATION. The n of gold by ſcorification with lead upon the 
ee is called cupellatioͤon. 

CURD.: The coagulum which ſoptrgtts from milk pon the addition. of acid 
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rs. The permanently. elaſtic fluids which are .extricated in mines, and 
are deſtructive to animal life, are ealled damps by the miners. | The chief 
dutinctions made by the miners, are choke-damp, which extinguiſhes their can- 


dles, hovers about the bottom of the mine, and conſiſts for the moſt part of 


acrial acid, or fixed air; and fire-damp, which occupies the ſuperior ſpaces, and 
does great miſchief by exploding whenever it comes in contact with their lights. 
The hiſtory of the effects of theſe fluids is very curious, and has been given 


much in detail by various writers. But the general properties of elaſtic fluids 


having of late years been much elucidated. by the experiments of Dr, Prieſtley 
and others, it is at preſent found as eaſy to account, in a general way, for the 
wonderful effects 0 theſe fluids, as for 0 other appearances that take place in 


chemiſtry, 
DAZE, 
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DAZ E, or GLIMMER. A mine term applied to micaceous ſubſtances. 
DECANTATION. The action of pouring off the clearer part of à fluid 
by gently inclining the veſſel after the groſſer parts have been ſuffered to ſubſide. 
Some chemiſts avoid the uſe of the filter altogether, and ſeparate ſolids from fluids 
by decantat ion. But there are ſituations in which either method may be prefer- 
able to the other. FT 317 5 | KILLED 1s $95: FOOTY: : IT, HT 

_ DECOCTION. The operation of boiling. This term is likewiſe uſed to 
denote the fluid itſelf which has been made to take up certain ſoluble principles 
by boiling. Thus we ſay a decoction of the bark, or other parts of vegetables, of 
fleſh, Situ] = onidec 3263 20) onde f 7.1 SHS 

Decoction is:chiefly applied to organiſed; ſubſtances, and is rather''a culinary! 
or pharmaceutical than a chemical operation. It ſerves to foften and conſiderably” 
alter the parts of vegetables and animals; but its effects in general are too groſs 
and complicated to afford ſatisfactory theoretical reſults. In this proceſs the 
volatile parts, if any be preſent, fly away and are loſt; and it is attended with 
other inconveniences, which the chemical practitioner will very readily perceive. 

DECOMPOSITION, This word was formerly uſed in a ſenſe almoſt oppoſite 
to chat which univerſally prevails at preſent. Newton, Boyle and other earlier 
Engliſh writers, as the annotator on Macquer's Chemical Dictionary obſerves, 
uſed it to denote the compoſition or junction of two or more bodies which were 
previouſly compounded of other parts. But it is now underſtood to imply the 
{ſeparation of the component parts or principles of bodies from each other. 

It is diſtinguiſhable from diviſion, becauſe this laſt may conſiſt in the ſepara- 
tion of parts of the ſame. nature as the body itſelf, which decompoſition: does 
not. Thus common ſalt may be divided by pulverizing or otherwiſe, into parts 
of extreme minuteneſs, which {till continue to be common ſalt: but it cannot be 
ſaid to be decompoſed, until its alkali and acid are ſeparated from each other. 

The decompoſition of bodies forms a very large part of chemical ſcience. It 
ſeems probable from the operations we are acquainted with, that it ſeldom takes 
place but in conſequence of ſome combination or compoſition having been ef- 

fected. It would be difficult to point out an inſtance of the ſeparation of any of 
the principles of bodies which has been effected, unleſs in conſequence of ſome 
combination. The only exceptions ſeem to conſiſt in thoſe ſeparations which 
are made by mere heat; and theſe cannot be admitted as exceptions if we attend 
to the means by which the temperature was originally raiſed, or if we admit heat 
to be a peculiar ſubſtance. | f | | | 

DECREPITATION. The ſmall and ſucceffive exploſions afforded in many 
chemical operations are diſtinguiſhed by this name. They are either produced 
by heating metallic ſubſtances with nitre, which take fire and explode, or elſe by 
{uddenly beating cryſtallized bodies. Thus common ſalt which has been de- 
prived of its water of cryſtallization by heat is called decrepitated. S SALT. 

- DELFT WARE. A kind of pottery made at Delft in Holland, which 
formerly ſupplied all Europe, until it was ſupplanted by a yellow pottery made 
in France, which has ſince given place to the queen's ware, and various kinds 
of china fabricated in Great Britain. _ | | 22 

Pottery may be diſtinguiſned into two kinds; namely, that which has a tranſ- 
parent varniſh or glaze, and that which has an opake glaze. The queen's ware, 
the ſtone ware, and various kinds of china are of the former ſort. The Delft 
ware and other kinds of china ware are of che latter kind. In every kind of 
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pottery it is an object of great importance that the expanſions and — of 
the glaze and the body could be nearly the ſame at like temperatures: but 


this defirable property is ſeldom found in veſſels covered wich an * n. or 
enamel. 5 

As the Delft pottery has fallen into diſuſe, it ſeems of leſs conſequence to 
enquire into its compoſition, more eſpecially as this diſuſe has heen occaſioned 
by the production of better potteries, The following obſervations are taken * 
from a Memoir by Mr. Boſc d Antic, in the 6th volume of the Mem. des 
Savans Etrangers. 

Pure clay is not a fit material, when uſed alone, for the making of Delft ware. : 
Different kinds of earths mixed together are found to ſucceed better. Pieces of 

ware made of clay alone would require too much time to dry; they would crack 

r would loſe their form, unleſs they were made exceedingly thick. An addi- 

tion of marle is found to leffen the contraction of the clay, renders it leſs com- 

ru allows the water to eſcape in the drying of the ware without alteration of 

orm, and affords a better ground for the enamel, which pp mare gloſſy and 
white than when laid on clay alone. 

The kinds of clay which are chiefly uſed in the comporion of Delft ware, 
are the blue and green. But a mixture of blue clay and marle would not be ſuffi- 
ciently ſolid, and would be apt to ſcale, unleſs it were expoſed to a fire more 
intenſe than what is commonly uſed for the burning of Delft ware. To give a 
greater ſolidity ſome red clay is added, which, on account of its ferruginous 
matter, poſſeſſes the requiſite binding quality. The proportions of theſe ingre- 
dients vary in different works, according to the different qualities of the earths' 
employed. Three parts of blue clay, two parts of red clay, and five parts of 
marle, form the compoſition uſed in ſeveral manufactories. M. D*Antic thinks 
that the beſt Delft might be made of equal parts of pure clay and pure calcareous 
earth; but this compofition would require that the fire ſhould be continued twice 
as long as it generally is. 

The preparation of the white enamel with which this ware is glazed, is an- 
other eſſential part in which many artiſts fail. M. D'Antic recommends for this 
purpoſe a mixture of an hundred pounds of calx of lead, with about a ſeventh 
part of that quantity of calx of tin for common Delft, or a fourth part of calx 
of tin for the fineſt Delft; an hundred, or an hundred and ten pounds of fine ſand; ; 
and about twenty or thirty pounds of ſea-ſalt, or ſalt of glaſs. 

DELIQUESCENCE. The ſpontaneous aſſumption of the fluid ſtate by 
certain ſaline ſubſtances, when left expoſed to the air, in conſequence of the 
water they attract from thence. 

We know of no criterions to determine, a priori, whether any combination ſhall 
be conſiſtent, efloreſcent or deliqueſcent in the air. It appears that whenever 
any falt attracts moiſture more ſtrongly than the air is diſpoſed to retain it, it is 
deliqueſcent ; and, on the contrary, if the air be more attractive of ' moiſture, it 
will cauſe the ſalt to effloreſce. Salts, which are not commonly deliqueſcent, 
will be liquefied in a very humid air, and other ſalts ſtrongly attractive of humi- 
dity may be dried in proper fituations. 

Generally ſpeaking, the ſimpler ſubſtances are more deliqueſcent than ſuch as 
are compounded. So the acids and pure alkalis are all ſtrongly attractive of 


* In a note to the Engliſh tranſiation of Macquer's Dictionary. | 1 
5 | water; 
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water; moſt of the former being diſpoſed to riſe in diſtillation, long before they 
are deprived of the laſt portions of water, and conſequently they are conſtantly 
in the fluid ſtate, unleſs when congealed by cold. | 

DELIQUIUM, Deliqueſcent ſalts are by ſome writers ſaid to fall into a 
deliquium. 

| DEMI-METAL. A word ſometimes uſed for femi-metal, which ſee. 
 DEPHLEGMATION. Any method by which bodies are deprived of 
water. The term is nearly ſynonimous with concentration. It is effected either 
by evaporation or congelation, and is chiefly uſed in ſpeaking of very aqueous 
fluids, whereas the word concentration is uſually applied to the extreme dephleg- 
manon of acids. 5 | | 
 DEPHLOGISTICATED. Deprived of phlogiſton, or the inflammable 
principle. As the exiſtence of this principle is an object of controverſy, it would be 
deſirable if all terms referring to it were avoided. The pale nitrous acid is called de- 
phlogiſticated nitrous acid : eminently reſpirable air or vital air is called dephlo- 
giſticated air; the more perfect calces of metals are ſaid to be flephlogiſticated, &c. 
and in all theſe and other caſes it is eaſy to expreſs the mere facts without uſing 
this or any other term dependant upon theory. N . 
DEPHLOGISTICATED AIR. See Arr, Vir AL. | PIE 
DERBYSHIRE SPAR. A combination of calcareous earth with a peculiar 
acid called the Acip oF FLVOR, which fee. 1 
Fluor ſpar is ſcarcely harder than the common calcareous ſpar. It affords no 
efferveſcence with acids, though totally ſoluble in nitrous or marine acid. In 
an heat below ignition it affords a phoſphoreſcent light, as may be tried by 
placing a ſmall piece upon an heated poker. Borax eaſily diſſolves it before 
the blow - pipe, as does alſo the microcoſmic ſalt without ebullition. 

This ſpar is uſed as a flux at the mines, whence it has its name. Very elegant 
ornaments are made of it, which are ſold in London at prices which may be 
termed extravagant, unleſs there be difficulties in the cutting and poliſhing of 
which I am not aware, and ſuppoſe there is no reaſon to imagine. 

When the acid of ſpar ſhall be applied to more extenſive uſes than at preſent, 
this ſubſtance will become of value on that account. | 

DESTRUCTIVE DISTILLATION. When organiſed ſubſtances or their 
products are expoſed to diſtillation until the whole has ſuffered all that the fur- 
nace can effect, the proceſs is called deſtructive diſtillation. As this method de- 
compoſes bodies ſo as to ſeparate their component parts from each other into a 
ſtate of conſiderable ſimplicity: and as the. original principles of organifed 
bodies ſeem to be few, the products of ſubſtances of the vegetable kingdom, 
though much differing from each other at firſt, are found to poſſeſs characters fo . 
ſimilar as to render the method of no great uſe, unleſs in conjunction with other 
proceſſes. The ſame may be obſerved of the deſtructive diſtillation of animal 
ſubſtances. _ 5 | 

 DETONATION. A fudden combuſtion and exploſion. The detonations 
obſerved in chemical experiments are moſtly cauted by the deſtruction of the 


acid of nitre in contact with ſome combuſtible ſubſtance. This acid takes fire 


ſpontaneouſly when 3 to charcoal or to eſſential oils (ee Acip, NiTRovs) : 


but the ſudden exploſion called detonation requires that the acid ſhould be in a 


—_ nearly or completely dry, and the inflammable ſubſtance of conſiderable 
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Various theories of detonation exhibiting conſiderable i ingenuity a been 
maintained by the earlier chemiſts, in which the facts are accurately ſtated and 
plauſibly accounted for. The diſcoveries of the moderns were however wanting 
to elucidate this ſubject. Nitrous ſalts are decompoſable by mere heat, the acid 
being ſeparated into its component parts, phlogiſticated and vital air. It is this 


vital air which ſo ſtrongly and ſuddenly deſtroys combuſtible: ſubſtances in the by 


way of detonation. The detonation of common nitre and charcoal is one of the 
molt common, and is ſeen in the effects of gunpowder (which ſee). In experiments 
of this kind it is remarkable, that the combuſtion is maintained by vital air, 
which is not in the elaſtic ſtate, but fixed in the nitre : whence it ſhould follow, 
that either the vital air or the combuſtible body, even in the fixed ſtate, have a 
great capacity for heat, of which they contain a large quantity, on the hypotheſis 
of heat being matter. Or if heat be a mere commotion, it will follow that, 
though the quantity of agitation produced by the ſudden coalition of particles, 
in the act of converting an elaſtic fluid into a denſe body, be ſuch as to produce 
a great effect in increaſing the temperature; yet the quantity is fill confiderable 
enough, when vital air and combuſtible matter unite even in their denſe ſtate, to 
cauſe the moſt intenſe degree of i ignition. See CLxssus. 1; 

The dephlogiſticated or aerated marine acid, being much more ready to part 
with its vital air than the nitrous acid, is found to afford a much more 
ſudden and ſtronger detonation. A new kind of gunpowder. has accord- 
ingly: been made out of the ſalt produced by the combination of this aerated 
acid and the vegetable alkali, for wich recourſe may be had to the article 
gunpowder, 

The moſt remarkable detonations in chemiſtry are afforded by hope ful- 
minating powder, fulminating gold, fulminating fi/ver, certain calces of Mercury, 
and the gunpowder of dephlogiſticated marine acid, which ſee. 

DEW. Formerly this name was given to the phlegm that roſe firſt in the 
diſtillation of ſeveral ſubſtances : thus the dew of vitriol, the dew of honey, 
were the watery liquors, which riſe firſt when theſe ſubſtances are diflilled. 

DIAMOND. The diamond is a mineral which, on ſeveral accounts, appears 
worthy to compoſe an order by itſelf- It is found in a ſandy earth in the hither 
peninſula. of India, in the iſland of Borneo, and in the Brazils. The form of 
the diamond, when perfect, is that of an eight-ſided priſm. There are alſo cu- 
bical diamonds, which are ſuſpected to be of a different nature from the others. 
Diamonds are of a lamellated texture, and may be eaſily ſplit by a blow in a 


proper direction. The, conſent of mankind has fixed an immenſe value upon 
cis ſtone. The inimitable qualities to which this preference is attached, are its 


hardneſs, which is ſuch that it eaſily cuts all other ſubſtances, and takes a moſt . 
exquiſite and laſting poliſh ; and its very great refracting power, which is ſo con- 
ſiderable as to occaſion. all the light to be reflected, which falls on any of its inte- 
rior ſurfaces, at a greater angle of incidence than 244 degrees. Hence its luſtre, | 
when cut into the form of a regular ſolid, is very great. This may be eafily un- 
derſtood, when it is conſidered that an artificial gem does not reflect the light 
from its binder ſurface, until that ſurface is inclined in an angle of 41 degrees. 
The diamond therefore will not only throw back all the light Which an artificial 
gem would reflect, but likewiſe one half as much more; which, falling between 
the angles of 41 degrees and 24+, would have been ſuffered to pals through by + 
the _ gem. It is not ſurpriſing, therefore, that the effect of the diamond 


4 | ſhould | 
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ſhould be ſo much greater; more eſpecially when we attend to its extreme tranf- 
parency, and the-accuracy of its poliſh.” = | 
No ſolvent but the vitriolic acid has any effect on this gem; in which it 
diamond powder be triturated, and evaporation carried on nearly to dryneſs, the 
acid grows black, and depoſits pellieles that burn, and are entirely conſumed. 
In a heat ſomewhat greater than is: required to melt ſilver, the diamond is en- 
tirely volatilized, and conſumed with a flight flame; diminiſhing common air, 
and leaving a ſoot behind. _ > REDS BL I 0 EY 
Diamonds are of all colours: the: clear tranſparent ſtones are the moſt eſ- 
teemed; and, next to them, thoſe of a deeper tinge. Whether theſe colonfed 
ſtones be really of the ſame nature as the clear diamond, has not been aſcer- 
3 The lapidaries reckon them to be diamonds from their hardneſs and 
The value of diamonds is reckoned by weight, at ſo much the carat. The 
carat uſed in this valuation is divided into four parts, called grains; but leſs 
than troy grains by one fifth; for one hundred and fifty carats are equal to the 


troy ounce of four hundred and eighty grains. Rough diamonds, without any 
flaw or blemiſh, are valued at two pounds ſterling the fingle carat; and the e. 


pence of cutting amounts to 34 pounds the carat. The value is greatly diminiſhed: 


if the diamond be imperfect, or of a bad figure; and it increaſes rapidly with _ 


the ſize. To find the worth of a rough diamond, its weight in carats muſt be 
ſquared, and multiplied by two, and the product will be pounds ſterling. A cut 
or finiſned diamond is worth four times as much as one that is ſtill rough. Thoſe 
of the greateſt brilliancy are ſometimes valued at a higher rate; but this value 
has never been applied to ſtones of exceſſive magnitude. It does not appear 
that any ſum exceeding one hundred and fifty thouſand pounds has been given 
for a diamond. See Magellan's improved edition of Cronſtedt's Mineralogy, for 
a conſiderable maſs of entertaining information on this ſubject. Fa 
- - DIAPHORETIC ANTIMONY.. This is a white calx:of antimony, made 


buy calcining antimony with thrice its weight of nitre. See ANTIMONY,. 


- DIGESTION. The ſhow action of a ſolvent upon any ſubſtance for a length 
of time, is called digeſtion by chemiſts. In this operation the action of the 
ſolvent. is frequently aſſiſted by heat, in ſome inſtances ſtronger than in others, 


but ſeldom equal to that of boiling water. Chemical writers frequently mention 
a digeſting heat. No definite application is made of theſe terms, but they 


uſually fignify a degree of heat exceeding that of living animals, and lefs than 


that of boiling water, ſuch as may be produced by placing a veſſel in hot aſhes. 


It may therefore be taken to be ſomewhere about 1 50 degrees. 


DIGESTIVE SALT. One of the names which have been given to the neutral 


combination of marine acid and vegetable alkali. 


. . DIGESTOR. The digeſtor is an inſtrument invented by Mr. Papin SES 


the beginning of the preſent century, and uſually called Papin's digeſtor. It is 
a ſtrong veſſel of copper or iron, with a cover adapted to ſcrew on with pieces 


of felt or paper interpoſed. .. In ſome veſſels of this kind the cover is made of an 


elliptical form, and is inſerted through 3 of the ſame figure, which it 


completely cloſes by application of its upper ſurface to the internal ſurface of the 
veſſel. A valve with a ſmall aperture is made in the cover, the ſtopper of which 
valve may be more or leſs loaded either by actual weights, or by preffure from an 

apparatus on the fleel-yard principle. 7 O04 & 30 19999 ee 
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The purpoſe of this veſſel is to prevent the loſs of heat by evaporation. The 
ſolvent power of water when heated in this veſſel is greatly increaſed, chiefly 
no doubt on account of its increaſed temperature, and likewiſe in all proba- 
bility on account of the preſſure exerted by the re- action of the elaſtic water 
or ſteam which is upon the point of being generated. | 
l do not hear of many experiments made by this engine. The inventor pro- 
poſed it as a culinary utenſil, by which the griſly and bony parts of animals 
might be combined with water in the form of a jelly, as is in fact the caſe, But 
whether a food ſo loaded with the phoſphoric ſalt of lime would be wholeſome 
may perhaps admit of ſerious doubts. $3 

Bergman thought that the digeſtor might exhibit a conſiderable ſolvent power 
of water upon the pure carths, and he conſidered the depoſition of filiceous earth 
from the hot water of the ſtupendous fountain of Geyſer in Iceland, mentioned 
by Vontroil, as a proof of ſuch a ſolution. t | 5 

DISTILLATION. The ſeparation of a volatile fluid from other ſubſtances 
which are leſs volatile, by applying a due degree of heat to the mixture, and 
afterwards condenſing the vapours in another part of tlie apparatus by cooling. 
The older chemical writers diſtinguiſhed three kinds of diſtillation, per aſcenſum, 
per deſcenſum, and per latus. 4 7 | 

The diſtillation per aſcenſum is performed with an alembic : here the elaſtic 
vapours rife perpendicularly, and are condenſed in the head of the veſſel, from 
which they run into the receiver through the beak. Large ſtills are conſtructed 
on this principle. The chief advantage it ſeems to poſſeſſs conſiſts in the faci- 
lity with which the reſidues of the diſtillation may be come at; and in thoſe few 
inſtances wherein conſiderable quantities of flowers or pulverulent matter riſe 
along with other vapours which are condenſed into the fluid form, it may perhaps 
afford ſome facility in ſeparating them. E 9 4051 

The diſtillation formerly denominated per deſcenſum conſiſted in placing 
certain herbs or other ſubſtances in a ſhallow tray or cullender, which was applied 
ke a cover to a tall cylindrical glaſs veſſel. Another cover was then laid over 
this cullender, which conſiſted of a pan containing lighted charcoal. The 
heat was therefore applied above the materials, and the volatile parts were 
forced to deſcend and became condenſed againſt the ſides of the veſſel. Phi- 
loſophical chemiſts at preſent conſider this method as entirely uſeleſs; but there 
are ſeveral inſtances of its convenient and advantageous application in large works, 
as in the diſtillation of zinc, of pit-coal, and other ſubſtances. Y 
The diſtillation per latus is the ſimpleſt and moſt extenſively. uſed : a retort 

and a receiver are the feweſt veſſels which can be uſed in this way; and where 
- the heat is properly managed, every operation of the other methods may be per- 
formed in this way with great facility. It has accordingly happened that moſt 
of the improvements of diſtillation for philoſophical purpoſes have been made in 
this method. See ArPARATUS. | 26 W993 of 

The genera] rule for performing all diſtillations in the moſt ſafe, accurate, and 
perfect manner conſiſts in applying no more heat than is neceſſary to raiſe the 
volatile matter, and in keeping the receiving apparatus ſufficiently cool, either 
by ſurrounding it with wet cloths, immerſing it in water, occaſionally renewed 
or kept cold by putting ice or ſnow into it, &c. | | 
; DITTANY OF CRETE. Sixteen ounces of the leaves of this plant yield 

about half a dram of a ſtrong, aromatic, eſſential oil, which coagulates by cold, 
241 reſembling 
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reſembling eamphor. From an ounce of this plant Neumann obtained wick 
water two drams and a ſcruple of extract; and from the fame quantity, with fpirit 
of wine, he obtained a dram and a half of reſinous extract. He obſerves that 
the green colour of the leaves reſides in the reſin, and is extractible by ſpirit, 
eſpecially after water had previouſly extracted the gummy part, ſome of which 
being alſo ſoluble by ſpirit along with the reſin, alters the colour of the ſpirituous 
tincture. | | | 
DIVISION. Some writers uſe this word as a term to denote ey-:ry mechanical 
ſeparation of the parts of bodies. According to this notion, clipping, pounding, 
trituration, levigation and the like, are methods of diviſion. 

DOCIMASTIC ART. This name is given to the art of aſſaying, or de- 
termining by experiments in the ſmall way, the quantities and nature of the 
component parts of bodies intended to be uſed in commerce. Se Ass Ar, BLow- 
PIPE, ANALYSIS, and the ſeveral metals. | EE | 
DOME. An hemiſpherical covering of forged iron, with a tube or chimney 
3 from its upper part. The cavity between the dome and the fuel, and 
ikewife the internal ſpace in the chimney, being filled with air much rarefied by 
heat produce a ſtrong draft, and greatly increaſe the intenſity of the fire. It 
has alſo been ſuppoſed to reflect the heat or flame upon the veſſels, and on 
oo: account a furnace with a cover of this form is called a reverberatory 
urnace. | 

DORONICUM. From two ounces of the dry root were obtained by water 
fourteen drams of extract; and from the ſame quantity, with ſpirit, four drams 
and a half. This root is ſuppoſed by fome to be poiſonous, eſpecially when 
freſh, —Neumann. ; 1 
DRAGON's BLOOD is a red- coloured, inodorous, and infipid reſin, in- 
ſoluble in water, ſoluble in ſpirit of wine and in oils, to both which liquors it 
communicates a red colour. By fire it is fuſible, inflammable, and it emits an 
acid vapour, like that of benzoin. A ſolution of dragon's blood in ſpirit of wine 
is uſed for ſtaining marble, to which it gives a red tinge, which penetra 
more or leſs deeply according to the heat of the marble during the application. 
But as it ſpreads at the fame time that it finks deep, for fine deſigns the marble 
ſhould be cold. Mr. Du Fay ſays, that, by adding pitch to this ſolution, the 
colour may be rendered deeper. | E gat 

DRAKE or DRUSE-HOL. A Swediſh denomination uſed to expreſs a 
cluſter of cryſtals which line a cavity in any mineral. 0 

PRTING-OIL. Fat oils require a very long time to become confiltent by 
expoſure to the atmoſphere; but painters render them more diſpoſed to dry, by 
boiling them with calces of lead. Linſeed oil holding calx of lead in folucion, 
which it takes up by boiling with litharge, is called drying oil frem this pro- 


rty. | | | | 

” DUCTILITY. That property or texture of bodies which renders it 
practicable to draw them out in length, while their thickneſs is diminiſhed 
without any actual fracture of their parts. This term is almoſt excluſively ap- 
lied to metals, and implies that they are capable of being made into wire, by 
drawing a portion of the metal through an hole in a plate of ſteel or other proper 
compoſition. The duCtility of a metal depends therefore on two eircumitances, 
namely, its malleability or property of extending by preſſure, and its tenacity or 
power of reſiſting an actual ſeparation of its parts. If the metal be not malleable 
4 es Pp ; enough, 
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enough, it will reſiſt the action of the wire-drawer's plate, and not change its 
figure to a ſufficiently ſmall diameter to come through: if, on the other hand, 
it be very malleable, but at the ſame time deficient in tenacity, the part which 
has been put through the hole may not be ſtrong enough to bear, without break - 
ing, that pull which is neceſſary to form the vire. | | A 
Gold, filver, platina, copper,. and iron have tenacity and malleability enough 
to afford very fine wire. Lead and tin have not tenacity enough to be wrought in 
this way to any advantage, though the hammer and the laminating rollers are 
capable of extending them to extreme thinneſs. Zinc laminates very well, but 
ſcarcely ſupports the ſudden action of the hammer without breaking, and is al- 
together unfit to be drawn into wire. PTS 3 8-41 +8 
Moſt authors confound the. words malleability, laminability, and ductility 
together, and uſe them in a looſe indiſcriminate way ; but they are very different. 
Malleability is the property of a body which enlarges one or two of its three 
dimenſions, by a blow or preſſure very ſuddenly applied. Laminability belongs to 
bodies extenſible in dimenſion by a gradually applied preſſure. And ductility 
is properly to be attributed to ſuch bodies as can be rendered longer and thinner 
by drawing them through an hole of leſs area than the tranſverſe fection of the 
body ſo drawn. | 1 5353 4 
DUCKSTEIN. The duckſtein of the Germans is a white calcareous ſtone, 
formed by the depoſition of chalk from water, in which it is diffuſed. It is 
generally formed on branches or roots of trees, and ſtones of different kinds, and 


differs from the ſtalactites in its mode of formation, this laſt being depoſited by 


water in the act of evaporation as it tranſudes through the roofs of caverns. _ 

DULCIFICATION. A medical proceſs conſiſting in combining the mine- 
ral acids with ardent ſpirit by digeſtion, or more frequently by diſtillation. : The 
proceſſes for this purpoſe are not in general very ſcientific. When ether is made, 
the firſt produce is very pure ardent ſpirit, little altered, or ſlightly combined 
with ſome acid ; next the ether, then phlogiſticated or partly decompoſed acid, 


with ſome vinegar, according to the management of the operation. The dulei- 


fied acids of the diſpenſatories conſiſt of an admixture of theſe products, which 
in all probability is ſeldom the ſame in different laboratories, where the degrees 


of heat, the time of charging the receiver, and other effential circumſtances, are 


liable to be varied. 85 3 
DYING. The art of dying is conſidered as of great importance to ſociety, 


according to its preſent habits and uſages. Ir conſiſts in fixing upon cloths of 


various kinds any colour which may be required, in ſuch a manner as that th 
ſhall not be caſily altered by thoſe agents to which the cloth will moſt probably 


oO 


be expoſed during its courſe of wear. | | | | 

As there can be no probable cauſe by which any colouring matter can adhere 
to any cloth, except an attract ion ſubſiſting between the two ſubſtances, it muſt 
follow that there will be few tingeing matters capable of indelibly or ſtrongly 
attaching themſelves, by ſimple application. For ſuch an attachment would 
miply that the elective attraction by which it was effected was ſtronger than all 
or moſt others ; a circumſtance in the order of events not likely to happen often. 
On this account it is that moſt of the dying proceſſes appear to conſiſt in ap- 
plying ſome ſubſtance or principle to the cloth, which forms a colouring matter, 
nearly inſoluble by combining with ſome other principle applied to it in its ſtate of 
adheſion to the cloth © 1 8 . 5 — 

FFF | 6 Dying 


D Y . | TI 3} iy 7 f 


Dying is therefore a chemical art; and if the operations were no more com- 
plicated than is here expreſſed, it would be eaſy not only to acquire a perfect 
theory of its proceſſes, but likewiſe to bring many of them to perfection, which 
at preſent conſtitute its greateſt reproach. But the effects and combinations 
produced in this way being not only to all appearance dependant on compound 
actions of chemical affinity, but likewiſe in general produced by means diſcovered 
by mere and almoſt caſual trial, it is found that no ſmall degree of ſagacity and 
aſſiduous reſearch are neceſſary to determine the uſes and advantages of the 
ſeveral ingredients. In addition to theſe impediments, the theory of dying 
has been greatly impeded in its progreſs, by the little intereſt men of ſcience 
have found in attempting to repeat its manipulations, and the jealouſy of manu- 
facturers, who, with ſome juſtice, are inclined to eſtimate their property 
in their own gainful diſcoveries, as a poſſeſſion which they have a right to 'mo- 
nopolize by keeping them ſecret. It has accordingly happened from theſe 
"cauſes, that dying has been merely a practical art, till very lately, that it has been 
cultivated by a few eminent chemiſts. | 93 x HO899 40; FRE 
The earlier theories of dying, like the commencements of the other branches of 
natural philoſophy, have been deduced in objects apparently too remote for our 
preſent means of inveſtigation, namely, the configuration of the particles of bodies. 
Newton, from obſervations on the colours exhibited by light reflected from, 
or tranſmitted through, thin tranſparent bodies, as exmbited in experiments too 
few and imperfect to have afforded ſatisfactory concluſions in the hands of à philo- 
ſopher of leſs ſagacity, formed a general inference, that the colours of all bodies 
are-governed by the magnitude of their particles. He likewiſe brought their 
denſities into conſideration, as a modifying circumſtance, but this only in a 
conjectural way, and he altogether overlooked that property which on another 
occaſion he had noticed as increaſing their refracting power, namely their com- 
buſtibility. M. Delaval, in his Treatiſe on Light and Colours, and a ſubſe. 
quent paper in the Mancheſter Memoirs, has diſplayed this doctrine very much 
at large, with many valuable improvements and diſcoveries. It is evident 
however that much remains to be done before any clear and practical applica- 
tion of this theory can take place. If we fuppoſe that a due magnitude and re- 
fractive power be all that is neceſſary for the particles of bodies to exhibit a 
determinate colour in white light, which indeed ſeems to be nearly proved, we 
ſhall find no data among our preſent acquiſitions ſufficient to afford any deter- 
mination of theſe requifites. To produce a green colour there will be no con- 
ſtant thickneſs or magnitude of particles required; for this will vary with the 
reflective power. We know that the reflective and refractive powers are the 
ſame, and are not governed by the mere denſity, but are greateſt in combuſ- 
tible bodies. And when, in addition to theſe difficulties with groſſer bodies, we 
obſerve that there is no poſſibility of determining either the magnitude, figure, 
denſity, or other obvious properties of indiſcernible particles, we may juſtly 
conclude that it will be a long time before we ſhall be able to apply che New- 
tonian theory to the art of dying. | e e 
I) be theory of the celebrated Hellot, ſuppoſed that the pores of bodies are 
opened by the heat uſed in dying, that the colouring matter was depoſited in 
theſe interſtices, and there firmly held by the ſubſequent contraction of cooling, 
aſſiſted by a kind of varniſh or covering depoſited by the ſalts made uſe of, 
This theory has not met with much ſucceſs, though, like other hypothetical. 
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{peculations. on obſeure objects, it may not be difficult to apply it to moſt of 
the known facts. It is moreover contradicted. not only by the circumſtance 


that the ſtuff does not in all. inftances take the colour of the. dyer's bath, but 


ſome other colour, and that it ſometimes. happens. that the bath, inſtead. of ſharing 
its colour with the ſtuff, as it ought to do, is rendered as clear as water by an 
entire privation of all its tinging matter: both which circumſtances evidently 
prove that a chemical combination takes place in conſequence. of an attraction 
exerted. between the ſtuff and the colouring matter. 5 

The attention of philoſophers is not therefore at preſent much directed to- 


3 the mechaniſm of the particles of bodies uſed in dying, but to the elec- 


tive attractions exerciſed bet weeh them, and the nature of the compounds. they 
form. In this enquiry they have naturally endeavoured to extend their re- 
ſearches by endeavouring to generalize particular facts. Some have ſuppoſed 
the various colours of bodies to be in a very great meaſure owing to the preſence of 
iron; a body the moſt univerſally diffuſed, and ſuſceptible of a great. variety of 
ſhades of colour, according to the degree of calcination it may have undergone. It 
does not however appear that this. metal, though ſo widely diffuſed, is found in 
ſufñcient quantity to be admitted as the efficient cauſe of the tinges induced upon 
bodies. But the more modern chemiſts have with no ſmall degree of probability 
applied the doctrines of combuſtion and revivification, or the combination and KL 
eme at. of vital air to the fixation and diſcharging of colours. 

he maſt, remarkable general fact in the art of dying conſiſts in the different 
degrees af facility with which animal and vegetable ſubſtances attract and retain 
calauring; matter, or rather the degree of facility with which the dyer finds he 
can tings them with any intended colour. The chief materials of ſtaffs: to be 
dyed.are wool, filk, cotton and linen, of which the former are more eaſily dyed than 
the latter. This has been uſualiy attributed to their greater attraction to the 
tinging matter; though it does not appear to be true in all caſes, becauſe the 
ftuffs mare difficult, ta be dyed will abſorb à greater quantity of that matter, 
before they acquire the requiſite intenſity. of colour obtainable in the former by 
a leſs proportion of the ſame drug. In every. attempt to deduce the cauſes f 
theſe different effects, it is proper to enquire into the properties of theſe bodies 


Waol, filk, cotton, and linen, though in various reſpects ſimilar to each 
other, are nevertheleſs found to differ exceedingly in others. In the method of * 
deſtructive diſtillation, wool yields much impure volatile alkali, a portion of 
empyreumatic oil, leaving about ode fifth of. incombuſtible. fixed: reſidue. Silk 


affords: leſs volatile alkali and oil, and more reſidue. Cotton affords no volatile 


alkali and little oil, but ſome acid, leaving little coal which may for the moſt part 
be burned by caleination in the air. Here we obſerve a very conſiderable differ- 
ence in the habitudes and products of the feveral ſubſtances; but the ſcientific 
experiments of Berthollet ſhew . He diſtilled nitrous acid 
from ſilkcꝶ, and obtained ſaccharine acid, with a greaſy matter, which, though it at 
firſt congealed on the ſurface of the liquor in the receiver, was afterwards diſſolved 
in it by means of heat, even though diluted with water with whichit paſſed throngh 
the filter. Wool alſo afforded. the ſame greaſy. matter, and acid of ſugar; the 
laſt of which was more abundant in quantity than he obtained by the fame 

Neumann. + Journal de Phyſ. xxix. 1 
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treatment from any other fubſtance. But the oily part of vegetables was totally 
deſtroyed by ſimilar treatment, no greaſy matter being afforded; and on analyſing 
cotton, he obtained ſaccharine acid, but no other product, and the quantity was 
far inferior to that yielded by animal ſubſtances. It was' remarkable that the 
cotton left no reſidue, but was entirely converted into elaſtic fluid and ſaccharine 
acid, which laſt is: likewiſe eaſily convertible into the permanently elaſtic acid; 
called fixed air. | 42 | arr; 
Mr. Henry, * in his remarks on theſe experiments, appears to think that the 
chief difference between the animal and vegetableſubſtances conſiſts in the former 
containing a more abundant greaſy principle, ſoluble in a watery menſtruum, 
which the more ſparing portion of oil in the latter is not; and likewiſe in 
the animal ſubſtance containing alkali, or at leaſt one of its component parts: 
whereas the vegetable affords acid. On thele circumſtances indeed the different 
modes of treatment evidently depend. So that it is remarkable that vegetable 
ſubſtances, whoſe oil is wholly deſtroyed by nitrous acid, and to whoſe texture 
the mineral acids are in general: injurious, will bear ſteeping in ſolutions of 
cauſtic alkali of ſuch ſtrength as would prove totally deſtructive to wool. | 
Wool is naturally ſo much diſpoſed to combine with colouring matter that it 
requires but little preparation for the immediate ptoceſſes of dying; nothing 
more being required than to cleanſe it, by ſcouring from a fatty ſubſtance, 
called the yolk, which is contained in the fleece. For this purpoſe an alkaline 
1455 is neceſſary; but as alkalis injure the texture of the wool, a very weak 
ſolution muſt be uſed. For if more alkali were preſent than'is ſufficient to con · 
vert the yolk into ſoap, it would attack the wool: itſelf. Putrid urine is there- 
ore generally uſed, as being cheap and containing a volatile alkah;' which unit- 
ing with the greaſe, renders it ſoluble in water. | | | 
Silk when taken from the cone is covered with: a kind of varniſh, which, 
becauſe it does not eaſily yield either to water or ardent ſpirit, is uſually ſaid to 
be ſoluble in neither. It is therefore uſual to boil the ſilk with an alkali, ro dif- 
engage this matter. Much care is neceſſary in tls operation; berauſe the filk 
itſelf is eaſily corroded or diſcoloured. Fine ſoap is commonly uſed, but eren 
this is ſaid to be detrimental; and the white China filk;, which is ſuppoſed to be 
prepared without ſoap, has a luſtre ſuperior to that of Europe. It is however 
more than probable that the Chineſe have a different kind of filk- worm be- 
ſides that cultivated in Europe. A weak ſolution of mild mineral alkali has 
been uſed with ſucceſs by M. Rigaut, in clearing ſilli of its varniſh; and the 
Abbé Cullomb has performed the fame thing by boiling: filk for nine hours in 
water. Silk loſes about one fourth of its weight by being deprived of its varniſn. 
The whiteneſs and ſoftneſs of fille is confiderably improved by clearing it ef 
ns varniſh 3 but it receives a ſtill farther degree of brithancy by expoſing; to the 
fumes of ſulphur, ſublimed or ſet on fire in à cloſe ſtove or cloſen. What 
happens in this operation has not been well explained. Silk thus treated has a 
criſp feel, as if flowers of ſulphur were incloſed between its threads, which is 
probably the caſe. It ſeems as if a portion of the fulphur entered into combina- 
tion with the colouring principle of the ſilk, and formed a colourleſs or tranf- 
parent compound: and accofdingly it is found leſs capable; in general, of being 
eaſily dyed chan che ſilk which has not been ſcoured and ſulnhuredt. 2 
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Coma and linen are cleared of a tinging matter, which Mr. Kirwan finds i in 
the latter to be neither gummy nor refinous, but rather reſembling lac. Alkalis 
act upon this matter, and diſſolve it after it has ſuffered a kind of combuſtion by 
expoſure to air and the ſun's light in the bleach ground. See BLEACHING. | 

The i intention of the previous preparations ſeems to be of two kinds. The firſt 
to render the ſtuff or material to be dyed as clear as poflible, in order that the 
aqueous fluid to be afterwards applied, may be imbibed and its contents adhere 
to the minute internal ſurfaces. The ſecond is, that the ſtuff may be rendered 
whiter and more capable of reflecting the light and conſequently W che 
colouring matter to exhibit more brilliant tints. 

Some of the preparations however, though conſũdered merely as preparative, 
do really conſtitute part of the dying proceſſes themſelves. In many inſtances 
a material is applied to the ſtuff to which it adheres, and when another ſuitable 
material is applied, the reſult is ſome colour deſired. Thus we might dye a 
piece of cotton black, by immerſing it in ink; but the colour would be neither 
good nor durable, becauſe the particles of precipitated matter formed of the calx 
of iron, and acid of galls, are already coagulated in maſſes too groſs either to 
enter the cotton, or to adhere to it with any conſiderable degree of ſtrength. 
But if the cotton be ſoaked in an infuſion of galls, then dried, and afterwards 


immerſed ina ſolution of-vitriol (or other more proper ferruginous ſalt), the acid of 


galls being every where diffuſed through the body of the cotton, will receive 
the particles of calx of iron; at the very inſtant of their tranſition from the fluid 
or diffolved to the precipitated or ſolid ſtate ; by which means a perfect cover- 
ing of the black inky matter will be applied in cloſe contact with the ſurface 
of the moſt minute fibres of the cotton. This dye will therefore not ouly be 
more intenſe, but likewiſe more adherent and durable. | 

The French dyers, and after them the Engliſh, have given the name of the 
mordant to thoſe ſubſtances which are previouſly applied to piece goods, in 
order that they may afterwards take a required tinge or dye. 

It is evident that if the mordant be univerſally applied over the whole 0 a 
piece of goods, and this be afterwards immerſed in the dye, it will receive a 
' tinge over all its ſurface; but if it be applied only in parts, the dye will ftrike 
in thoſe. parts only. The former proceſs conſtitutes the art of dying, properly 


tſo called; and the latter, the act of painting, n or priacings, pes, Cot- 


. 


was, or 2 

In the art of printing piece goods, the mordant- is uſually mixed with gan 
W and applied by means of blocks or wooden engravings in relief, or 
copper plates, and the colours are brought out by immerſion in veſſels- filled 
with ſuitable compoſitions. Dyers call the latter fluid the bath. The art of 
printing affords many proceſſes in which the effect of mordants, both ample: and | 
D Op. are exhibited. The following is taken from Berthollet. 

The mordant employed for linens, intended to receive different ſhades of red, 
is prepared by diſſolving in eight pounds of hot water, three pounds of alum, 


and one pound of ſugar of lead, to which two ounces of en and afterwards 
two ounces of powdered chalk, are added. 


In this mixture the vitriolic acid combines with the lead of the ſugar of Kd; 
and falls down becauſe unſoluble, while the argillaceous earth of the alum unites 
with the acetous acid diſengaged from the ſugar of lead. The mordant there- 
fore conſiſts of an argillaceous acetous falt, and the ſmall quantities of alkali and - 


2 
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chalk ſerve to neutrallize any diſengaged acid which might be contained in be 
liquid. $924 | | 163 SEN CLE R ge 1,0! 
] 8 advantages are obtained by thus changing the acid of the alum. Firſt, 
the argillaceous earth is more eaſily diſengaged from the acetous acid, in the 
ſubſequent proceſſes, than it would have been from the vitriolic. Secondly, this 
weak acid does leſs harm when it comes to be diſengaged by depriving it of its 
earth. And thirdly, the acetous alum not being cryſtallizable like the vitriolit 
alum, does not ſeparate or curdle by drying on the face of the blocks, for 
printing, when it is mixed with gum or ſtarch. \ i B17 4.03 agar a0t 
When the deſign has been impreſſed: by transferring the mordant from: the 
face of the wooden blocks to the cloth, it is then put into a bath of madder, 
with proper attention that the whole ſhall be equally expoſed to this fluid. Here 
the piece becomes of a red colour, but deeper in thoſe places where the mor- 
dant was applied. For ſome of the argillaceous earth had before quitted the 
acetous acid, to combine with the cloth; and this ſerves as an intermedium to 
fix the colouring matter of the madder in the ſame manner as the acid of galls, © 
in the former inſtance, fixed the particles of calx of iron. With the piece in 
this ſtate, the callico- printer has only therefore to avail himſelf of the difference 
between a fixed and a fugitive colour. He therefore boils the piece with bran, 
and ſpreads it on the graſs. The fecula of the bran takes up part of the colour, 
and the action of the ſun and air renders more of it combinable with the ſame * 
ſubſtance. The operations of boiling with bran and expoſure” in the field are 
alternately repeated till the ground becomes white and the deſign only remains. 
It ſeems evident that this diſcharge of the colour is performed nearly in the 
ſame way as bleaching, the bran being ſubſtituted inſtead of the. alkali, becauſe 
this laſt would act upon the printed colour and partly diſcharge it. SATs 
In the foregoing inſtance the mordant was completely formed by the effect of 
the double elective attraftion of the principles of the ſugar of lead and of the 
alum. In other caſes however the elective attraction of the ſtuff to be dyed has 
a more marked agency. A very common mordant for woollens is made by 
diſſolving alum and tartar together; neither of which is decompoſed, but may 
be recovered by cryſtallization upon evaporating the liquor. Wool is found to 
be capable of decompoſing a ſolution. of alum, and combining with its earth: 
but it ſeems as if the preſence. of diſengaged vitriolic acid ſerved to injure the 
wool, which is rendered harſh by this method of treatment, though cottons and 
linens are not, which have leſs attraction for the earth. Wool alſo decompoſes 
the alum, in a mixture of alum and tartar : but in this caſe there can be no dif- 
engagement of vitriolic acid, but it is immediately neutralized by the alkali of 
the tartar. | | | e FF 
Alum is an exceedingly uſeful agent in dying proceſſes, and M. Berthollet 
has ſatisfactorily proved, by a variety of experiments, that its earth has a ſtrong 
tendency to unite with animal matters, and that its attraction for vegetable ſub- 
ſtances is very weak, excepting to their colouring parts. ann 
Metallic calces have ſo great an attraction for many colouring ſubſtances, that 
they quit the acids in which they were diſſolved, and are precipitated in combi- 
- nation with them. Theſe calces are alſo found by experiment to be ftrongly 
diſpoſed to combine with animal ſubſtances; whence in many inſtances” they 
ſerve as mordants, or the medium of union between the colouring particles and 
* IE animal 
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animal bodies. But it has not been ſhewn that any conſiderable attraction js 
exerted between theſe calces and vegetable ſubſtances. Wo» RP. 
A conſiderable progreſs has been made of late years in the inveſtigation f 

ſuch facts as tend to afford a theory of the art of dying. The following = ak 
abſtract of this theory is taken from Berthollet. © | 

Mctallic colours muſt be diſtinguiſhed. from thofe which are peculiar to vege- 
4able and animal ſubſtances. | 5 hu 18 

The colours of metals are modified and changed by ealeination, according to 


"the degree to which it is carried. 


Vegetable and animal ſubſtances may themſelves poſſeſs a peculiar colour, 
which varies in the different ſtates through which they paſs; or they may owe 
their colours to tinging particles, either combined or ſimply mixed with them. 
Theſe are the particles which are extracted from different ſubſtances, and 
which undergo different preparations, to fit them for the purpoſes of dying. 
- The colouring particles have chemical properties which diftinguiſh them 
from all other fubſtances : the attractions which they have for we alkalis, 
earths, metallic calces, vital air, wool, filk, cotton, and linen, conftitute the chief 
of theſe properties. | 5 PEG eee 
According to the attraction which the colouring particles have for wool, filk, 
cotton and linen, they unite more or leſs readily, and more or leſs intimately with 


each of theſe ſubſtances; and thence ariſes the firſt cauſe of variation in 


the proceſſes employed, according to the nature of | the ſtuff and of the co- 
louring ſubſtance. 3 8 


By the attraction which the colouring particles have for argillaceous earth and 


metallic calces, form compounds with thefe ſubſtances, in which their 


colour is more or leſs modified, becomes more fixed, and more difficultly af. 
fected by external agents, than before. This compound being formed of prin- 
ciples, which have feparately the power of uniting with vegetable ſubſtances, 
and more eſpecially with animal ſubſtances, preſerves this property, and forms a 
triple compound with the ftuff ; and the colour which has been again modified 
by the formation of this triple union, acquires a greater degree of fixity, and of 
indeſtructibility by external agents. | | 1 TOP 

The colouring particles have frequently fo great an attraction for clay and 
metallic calces, that they ſeparate them from acids which held them in ſolu- 
tion, and fall down with them; but the attraction of the ſtuff is ſometimes 
neceſſary, in order to produce this ſeparation. 

The metallic calces which combine with the colouring particles, modify their 
colours, not only by their own, but alſo by acting upon their compoſition by 
means of their vital air. The change which the colouring particles thereby 
ſuffer, is ſimilar to that occaſioned by Js air, which injures all colours more or 


Ot the two principles which compoſe the air of the atmoſphere,” it is only the 


vital air, or oxygenous gas, which acts upon the colouring particles: it com- 
- bines with them, weakens their colour, and renders it paler ; but its action is 


principally exerted on the hydrogen, or inflammable air, which enters into their 
compoſition, and it then forms water. This effect ought to be confidered as a 
true combuſtion, whereby the charcoal which enters into the compoſition of the 
colouring. particles becomes predominant, and the colour commonly changes 
Nenn to 
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to yellow, fawn colour, or brown; or the injured part, by uniting with what 
remains of the original colour, produces other appearances. 
Light favours the combination of the colouring particles, which frequently 
cannot take place without its aid; and it is thus that it contributes to the de- 
ſtruction of colours. Heat promotes it alſo, but leſs powerfully than light, un- 
leſs it has a certain degree of intenſity. - 

To a ſimilar combuſtion are to be attributed the eſſects of the pale nitrous 
acid, of the oxygenated or aerated muriatic acid, and even of the ſulphuric acid, 
when they make the colour of the ſubſtances upon which they act paſs to a 
yellow, and even to a black. | 
The effects of combuſtion may however be concealed by the vital air com- 
bining with the colouring Hm without Eo particularly on the inflam- 
mable air. | 
Colours are more or leſs durable, or more or leſs fixed, according to the greater 
or leſs diſpoſition of the colouring. particles to undergo combuſtion, and to 
allow it to go on to a more or leſs advanced ſtage. 
Some ſubſtances are alſo capable of acting on the colour of ſtuffs by a ſu 
riority of attraction, or by a ſolvent power; and in this conſiſts the action of 
acids, alkalis, and ſoap. A ſmall quantity of theſe agents, however, may ſome- 
times form ſupracompounds with the ſtuff, and. thereby change its colour. 
Metallic calces produce, in the colouring particles with which they unite, a 


degree of combuſtion proportioned to the quantity Bf. vital air which can be 


taken from them by theſe particles. 

The colours which the compounds of metallic calces and colouring particles 
aſſume, then, are the product of the colour peculiar to the colouring particles, 
and of that peculiar to the metallic calx ; but the colouring particles and me- 
tallic calces muſt be conſidered in that ſtate to which they have been reduced 
by the diminution of vital air in the calx, and the diminution of hydrogene in 
the colouring particles. 

Hence it follows: Firſt, that the metallic calces to which the vital air is only 
Nightly attached, are not fit to ſerve as connecting mediums for the colouring 
particles, becauſe they produce in them too great a degree of combuſtion ; ſuck 
are the calces of filver, gold, and mercury. 

2d. That the calces which undergo conſiderable changes of colour, by giving 
off more or leſs of their vital air, are alſo bad intermediums, eſpecially for light 
ſhades, becauſe they produce ae colours; ; ſuch are the calces of copper. 
of lead, and of biſmuth. 

zd. That the calces which frongly retain their vital air, and ſuffer very little 
change of colour by the loſs of a part of it, are beſt fitted to anſwer this pur- 
poſe : ſuch is particularly the calx of tin, which quits its menſtruum eaſily, 
which has a ſtrong attraction for the colouring particles, and which affords them 
a baſis which is very white, and proper for giving a brightneſs to their ſbades, 
without altering them by the admixture of another colour. The calx of Zinc 
| poſſeſſes ſome of theſe qualities. | | 
In order to account for the colours which reſulx from the union of [the co- 
| touring particles with the baſis which a mordant gives them, we muſt attend to 
the proportion in which the colouring particles unite to that baſis : thus the 
ſolution of tin, which produces a very copious precipitate with a ſolution of 
colouring particles, and thereby proves that the calx of tin enters in a large 


Qq proportion 


proportion into the precipitate, has a much greater influence on the colour of 
the precipitate, by the whiteneſs of its baſis, than the ſolution of zinc or that of 
alum, which generally produce much leſs copious precipitates. The precipi- 
rates produced by theſe two laſt ſubſtances retain very nearly the natural tint of. 
the colouring particles... 3 

We muſt then diſtinguiſh, in the action of mordants, the combinations that 
may take place by their means between the colouring particles, the ſtuff, and 
the intermedium ; the proportions of the colouring ſubſtance and intermedium; 
the modifications of colour, which may ariſe from the mixture of the colour of 
the colouring particles, and of that of the baſis to which they are united; and 
finally, the changes which the colouring particles may ſuffer from the combuſtion 
that may be produced by the intermedium. . 

Aſtringents do not derive their characteriſtic property from an acid, or from 
any other individual principle which is always the ſame, but from the property 
which they poſſeſs of uniting with the calx of iron, of reducing it to the ſtate 
of black calx, and of acquiring themſelves a dark colour, by the combuſtion 
they experience. Galls, which are to be conſidered as the repreſentatives of all 
aſtringents, readily undergo a ſlight combuſtion, which gives them a deep brown 
colour ; but this combuſtion, which requires but a ſmall quantity of vital air, 
ſoon ceaſes without injuring their properties. | 7211 

Galls owe their ſtability to the large proportion of charcoal they contain; and 

as they have the property of combining with ſome vegetable ſubſtances, with 
ſeveral colouring matters, and particularly with animal ſubſtances, they ſerve a4 
intermedium for them, and impart to them their own firmneſs of colou. 
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ART H. Chemiſts ſometimes in a groſs and inaccurate way call thoſe- 
| ſubſtances earths which remain after the volatile products of diſtillation have 
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exact, though it is difficult to exhibit a good poſitive definition. Earths are 
bodies fimple with reſpect to the preſent powers of chemical analyſis, brittle, 
incombuſtible, infuſible by the heat of furnaces, not ſoluble in many hundred 
times their weight of water, and deſtitute. of that opake brilliancy which cha- 
racteriſes metals. There are few earthy ſubſtances which may not be reduced 
by analyſis to one of the five following primitive earths :—the ſiliceous, ar- 
| 2 calcareous, ponderous, and magneſian earths; or otherwiſe, taken ſub- 

ntively, they are called ſilex, clay, lime, barytes, and magneſia. ark oogſe 
The adamantine ſpar, the jargon of Ceylon,- and a mineral ſubſtance from 
New South Wales, have afforded earthy ſubſtances which, as far as experiments 
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Arien, and which are not ſoluble in water. This is not however ſufficiently 
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have yet determined, are different from any of theſe five. - But they will not 
materially affect the general arrangement of chemiſtry, until future reſearches 
| ſhall have proved that they are more abundantly found than at preſent we have 
reaſon to fuſpe&. CID x MT TER 125 
I be attention of the chemical world has been ſtrongly excited by ſome expe- 
riments of Meſſ. Ruprecht and Tondi, who affirmed that they had reduced the 
argillaceous, calcareous, ponderous, and magneſian earths to the metallic ſtate 
by ſtrongly heating them with charcoal. But however probable it may be from 
analogy that ſuch reductions may be within the limits of poſſibility, it is now 
univerſally admitted, that the metal obtained in theſe experiments conſiſted of 
iron from the crucibles made uſe of. 8 55 
In ſome ſyſtems a diſtinction is made between earths and ſtones; but this is of 
no utility in the enquiry reſpecting their component parts and properties. A 
ſtone is nothing more than a hard earthy maſs, and an earth in powder is an aggre- 
gate of very minute ftones. on N | | 
EARTH, ADAMANTINE. A peculiar earth, compoſing about one third 
part of the weight of the adamantine ſpar. By repeated fuſions of this ſpar 
with fixed alkali, and ſeparation of the known earths by ſubſequent treatment 
with diſtilled water and with acids, Mr. Klaproth obtained this earthy ſubſtance, 
diſtinguiſhable from the ſoluble earths in not yielding to the action of acids, and 
from filiceous earth in reſiſting alkalis. A further inveſtigation of its properties 
is wanting, but will not perhaps be eaſily obtained, on account of the ſmall at- 
tractive power which the uſual chemical ſolvents have upon it. See ADAMANTINE 
SPAR, | 7 Ho 
EARTH, ANIMAL. The fixed and inſoluble reſidues of animal ſub- 
ſtances have been diſtinguiſhed by this name, more eſpecially before their com- 
ponent parts had been aſcertained by late analyſis. They conſiſt of calcareous 
earth in combination with ſome acid. The bony coverings of ſhell-fiſh contain 
8 large portion of mild calcareous earth, united with aerial acid or fixed air. 
The ſhells of eggs, of ſnails, and probably all the hard brittle external coverings 
of animals, are faid to be of the ſame nature. The baſis of bones, as well in 
ſea as in land animals, conſiſts of calcareous earth ſaturated with phoſphoric 
acid. See Acip ProsemorIc, I do not know of any experiments tending to 
aſcertain the preſence of any other earth, as a neceſſary component part of ani- 
mal bodies, but the calcareous, EE . 
EARTH, ARGILLACEOUS. The principal natural ſpecimens of argil- 
laceous earth are clays, properly ſo called, marles, boles, flates or ſchiſtus, and 
mica. ' In none of theſe, except the flag ſtone, does the argillaceous earth amount 
to ſo much as half their weight, though their eee, qualities appear to 
depend upon it. The moſt obvious characters of this earth are, an adheſion to 
the tongue, or any wet and ſoft body, in the more ſolid ſpecimens; and a remark - 
able tenacity, ductility, or kneadability ſerve to diſtinguiſh moiſtened clays in a 
moſt eminent degree. It is ſoluble in acids; but alkalis act much leſs upon it, either 
in the dry or moiſt way, than they do on filiceous earth. Alum is a combination 
of argillaceous earth with vitriolic acid. If the concrete volatile alkali be added 
to a ſolution of pure alum, the alkali and acid unite, while the clay falls to the 
bottom, united only with a ſmall quantity of fixed air. The fluid muſt be 
abſtracted by decantation, and the precipitate waſhed with diſtilled water, and 
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Clays may be eaſily diffuſed and ſuſpended in water, but are not ſoluble in 
any ſenſible degree. The ſudden application of ſtrong heat hardens their ex- 
ternal parts, which afterwards burſt by the exploſion of the moiſture. within. By 
a more gradual heat pure clay contracts very much, becomes hard, and full of, 
cracks or fiſſures. The preſence of ſiliceous earth in common clays, where it 
uſually conſtitutes above half the weight, renders the contraction more uniform 
throughout, and prevents the cracks; probably in no other way than by render- 
ing them more numerous, and too ſmall to be perceived. When thus baked, 
it conſtitutes all the varieties of bricks, pottery, and porcelain. Theſe, if baked 
in a ſtrong heat, give fire with ſteel; a property that may be attributed to the 
filiceous earth they contain, which cannot act on the ſteel unleſs. firmly ſet in 
the hardened clay. The dimenſions of pottery are leſs, the greater the heat to 
which the article has been ſubjected. On this property is conſtructed a ther- 
mometer for meaſuring the heat of furnaces, by igniting a ſmall brick of known 
dimenſions therein, and afterwards meaſuring its contraction. Baked clay is no 
longer kneadable with water, though as finely pulverized as mechanical means 
can go. Hence it has been inferred, that clays owe their ductility to a kind of 
gluten, which is ſuppoſed to be diſſipated by heat. They recover that property, 
however, by ſolution in an acid and precipitation; whence it ſhould ſeem to de- 
pend either on a minute portion of acid contained in clays, or the ſmallneſs of 
the particles when precipitated. _ -. E 5 . 

For the habitudes of clay with acids, ſee the ſeveral acids. — See alſo Bricks, 
 PorTERY, THERMOMETER WEDGwWooDS.  _ © e * 

EARTH, CALCAREOUS. Calcareous earth, or lime, predominates in 
moſt ſtones which are ſoft enough to be ſcratched with a knife. Theſe are 
chalk, limeſtone, marble, ſpars, gypſum, or plaſter-ſtone, and various others. 
As the lime is moſt frequently combined with fixed air, it is uſual for mineraliſts 
to drop a ſmall quantity of nitrous acid upon the ſtones they are deſirous of 
claſſing; and if it froths by the eſcape of the fixed air, they conclude that lime 
enters into the compoſition. To obtain pure calcareous earth, powdered chalk 
muſt be repeatedly boiled in water, which will deprive it of the faline impurities 
it frequently contains. It muſt then be diſſolved in diſtilled vinegar, and preci- 
pitated by the addition of concrete volatile alkali. The precipitate, when well 
waſhed and dried, will conſiſt of lime united to fixed air; the latter of which 
may be driven off by heat, if neceſſary. $ 8 

If chalk, marble, limeſtone, ſpar, or any other ſpecimens of this earth, con- 
taining fixed air, be expoſed to continued ignition, they give out fixed air and 
water, to the amount of near half their weight. The remainder, conſiſting 
chiefly of lime, has a ſtrong tendency to combination, and attracts water very 
powerfully. The addition of water to lime produces a very conſiderable heat, 
attended with noiſe, and agitation of the parts, which break aſunder ; and a 
phoſphoric light is ſeen, if the experiment be made in the dark. Lime thus ſa- 
turated with water is ſaid to be ſlaked. Water diſſolves about one ſeven- 
hundredth part of its weight of lime, and is then called lime- water. This ſolu- 
tion has an acrid taſte, and turns ſyrup of violets to a green colour. If lime- 
water be expoſed to the open air, the lime attracts fixed air, and is by that 
means converted into chalk ; which, not being ſoluble in water, forms a cruſt 
on the ſurface, formerly called cream of lime, that, when of a certain thickneſs, 
breaks, and falls to the bottom: and in this way the whole of the lime will in 
{74 | * time 
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time be ſeparated. If the fire has been too violent in the burning of lime, the 
ſtone becomes hard, ſonorous, and incapable of abſorbing water with the requi- 
ſite degree of avidity. This effect ſeems to ariſe from part of the calcareous 
earth having entered into fuſion with the clay, flint, or other contaminating 
earths, with which it forms a glaſs that covers and defends the reſt. 


The paſte of lime and water, called mortar, has a degree of adheſion and 
ductility, though much leſs than clay. When dry, it is more or leſs friable, like 
chalk. A mixture of ſand, or broken earthen veſſels, greatly increaſes: its. 
firmneſs, which it ſeems to effect by rendering it more difficult for the parts to 
be removed with reſpect to each other. When mortar is left to dry by the gra- 
dual evaporation of its ſuperfluous water, it 1s very long before it obtains its 
utmoſt degree of firmneſs. But if dry quick-lime be mixed with mortar, it 
gradually abſorbs the ſuperfluous water, and the maſs becomes ſolid in a very 
ſhort time. | 5 | 

Gypſum, or plaſter of Paris, conſiſts of lime united to the vitriolic acid, to- 
gether with water, If this ſubſtance be expoſed to a moderate heat, part of the 
water is driven off with an appearance reſembling ebullition. The dry powder 
which remains may be mixed with water to the conſiſtence of thin paſte, and 
poured into a mould; and ſoon afterwards it ſuddenly becomes ſolid ; at the 
ſame time that it is a little heated, and its bulk ſomewhat increaſed. This effect 
may be explained by obſerving that the particles of the gypſum are at firſt 
ſimply wetted by the water, in the ſame manner as happens with clay ; and for 
that reaſon no other effect takes place, than the production of an imperfect de- 
gree of fluidity, from the motion of the parts among each other. being facili- 
tated: but when the water, by the gradual progreſs of the action between it and 
the dried gypſum, becomes combined in the ſame manner as before the calcina- 


tion, it is abſorbed, and enters into the compoſition of a ſolid body ; the imper- 
fect fluidity ariſing from the preſence of uncombined water diſappears, heat is 


developed, and the whole maſs takes the ſolid form, _ 5 ” 
If the heat be ſtrong, or continued any conſiderable time after the appearance 
of ebullition has ceaſed, the ſelenite will be partly decompoſed. by the loſs of 


ſome of its vitriolic acid, and the plaſter will be unfit for this purpoſe. The 


uſe of plaſter in caſting ſmall ſtatues, medallions, and other ornaments, is well 


known. | | 
From various pertinent obſervations, Chaptal has ſhewn that gypſum is form- 
ed by the gradual: decompoſition of pyrites, which form vitriolic acid. This 


being carried off by water, takes up lime in its courſe, and the combination is 


afterwards depoſited in confequence of the - ſpontaneous evaporation of the 
water. | | 4 © 671 | | 
Calcareous earth, though infuſible in the ſtrongeſt heats of our furnaces, is 
nevertheleſs a very powerful flux with regard to mixtures of the other earths. 
Theſe are all fuſible by a proper addition of calcareous earth. Compounds are 
ſtill more fuſible; for any three of the five well-known earths may be fuſed into 
perfect glaſs, if they be mixed together in equal portions, provided the calcareous 
be one of them. 1 By. | 0 

The earthy part of animals is chiefly, if not altogether, calcareous: in moſt 
caſes it is united with phoſphoric acid, but frequently with fixed air. See EarTa, 
ANIMAL. | | | 


EARTH, FULLERS. Among the uſeful reſearches, for which we are in- 
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debted to the illuſtrious Bergman, we find one upon Lithomarga®, or ſtone 
marle; which ſeems to differ from common marle in its compoſition, chiefly 
in poſſeſſing a much larger portion of filiceous, and leſs of calcareous earth. 
Fullers earth 1s one of the moſt uſeful varieties of Lithomarge. l e 
Cronſtedt deſcribes + Lithomarge under the following general characters: Firſt, 
When dry, it is ſmooth and ſlippery like hard ſoap. Secondly, It is not perfectly 
diffuſible in water; but when immerſed in that fluid it falls into pieces of greater 
or lefs magnitude, or in ſuch a manner as to affume the appearance of curds. 
Fhirdly, In the fire it eaſily melts into a white or reddiſh frothy flag, which is 
conſiderably larger than before, in conſequence of its porofity. Fourthly, Its 
fracture is irregularly convex or concave. 3 
This author deſcribes only the Lithomargæ of Oſmund, of Tartary, and of 
Lemnos ; the Hampſhire fullers earth not having come to his hands, probably 
on account of the ſevere penalties impoſed by the Engliſh legiſlature on its ex- 
portation. Bergman examined them all, except the ſecond, which is the 
Keffekil of the Crim Tartars, who are ſaid to uſe it inſtead of ſoap, and of which 
he was not provided with a ſample. Wiegleb, in Crell's Journal, quoted by 
Kirwan ?, found that it conſiſts of equal parts magneſia and filiceons earth. 
The Lemnian earth, highly eſteemed for many centuries for its ſuppoſed me- 
dical virtues, and till lately fold in Europe under the ſeal of the Grand Signor, 
has the external appearance of clay with a ſmooth ſurface, reſembling agate, eſ- 
pecially in its recent fractures, which are uſually either concave or convex. It 
may be ſcraped with the nail, is compoſed of impalpable particles, though a 
little gritty between the teeth, under which it feels like tallow. When immerſed 
in water, it is ſpontaneouſly divided inte ſmall pieces with a flight crackling noiſe, 
but they do not become fo ſmall as to be inviſible or tmpalpable. Pulveriza- 
tion and boikng in water, diffuſes it in the fluid, which paſſes almoſt perfectly 
clear through doubled filtering paper. The water examined by the uſual teſts 
is found to be neither acid nor alkaline, but exhibits the preſence of marine acid 
in combination. „ . 
This earth removes impurities like ſoap, though it affords no froth. When 
urged by the blow-pipe, it does not decrepitate, -but turns black, melts with 
;ebullition, and becomes converted into a dark frothy flag. With microcoſmic 
ſalt there is a commencement of ſolution with efferveſcence ; but the remainder 
is ſcarcely affected. Borax acts more effectually, though flowly, on the refiduum. - 
Mineral alkali occafions a conſiderable efferveſcence with noiſe. By the humid 
analyſis, Bergman found it to contain forty-ſeven parts in the hundred ſiliceous 
earth, 5 of mild calcareous earth, 6.2, of mild magneſia, 10 of argillaceous 
earth, 5 calx of iron, and 17 of moiſt volatile matter expellable by drying. 
The Oſmundic earth comes from mount Oſmund, in the pariſh of Ratwick in 
Eaſt Dalecarlia, Its colour is grey, like cinders, its ſurface rough, and as if 
= It is harder than the Lemnian earth, breaks into angular pieces, adheres 
frongly to the lip, and is more gritty between the teeth than that earth. In 
water it ſeparates into ſmaller particles, and is detergent. 4 
This earth decrepitates before the blow-pipe, turns black, and melts with ebul- 
tion, leaving a white frothy flag. It exhibits the ſame phenomena as the Lem 
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a earth with the blow- pipe; bus a grain of it thrown into the ſolution bo- 


comes white. It efferveſces leſs with the mineral alkali. . 


From the humid analyſis, Bergman found one hundred parts of the Oſmundic 


earth to contain 60 parts white ſiliceous powder, 5 calcareous earth, oα mag - 
neſia, 1 1+ argillaceous earth, 44% calx of iron, and 18 of moiſt volatile matter. 

The Hampſhire fullers earth, examined by Bergman, was of a dark colour, 
a little inclined to green, and faintly marked with yellowiſh veins, leſs hard than 
the Oſmundic and Lemnian earths, capable of being poliſhed with the nail, of a 
rough fracture with dark pointed eminencies, adhering to the lip, and a little 
ſiliceous between the teeth. When immerſed in water, it fell to pieces like the other 
earths. It produced no froth when rubbed with water, but was exceedingly detergent. 

Water in which pulverized fullers earth was boiled, paſſed ſtill turbid through 
feveral folds of paper, and the water indicated the preſence of combined marine 
acid. Before the blow- pipe it decrepitated, but leſs than the Oſmundic earth; 
after which it turned black, was fuſed with ebullition into a dark-coloured ſpongy 


F/ 


maſs, Its habitudes with borax, microcoſmic ſalt, and mineral alkali, were the- 


ſame as thoſe of the Lemnian earth. 5 1 

Bergman's method of analyſing this and the two preceding earths was the fol- 
lowing : An hundred parts or docimaſtic pounds of the earth were pulverized, and 
inſerted into a {mall glaſs cucurbit with twice its weight of highly concentrated 
_ vitriolic acid; after which a capital and receiver being adapted, the diſtillation 
was performed on a ſand bath. An acid vapour aroſe by the firſt gentle heat, 
which was found to be marine acid; doubtleſs, ſays Bergman, ariſing from 


decompoſed ſea-ſalt. A greater heat did not exhibit any ſigns of volatile alkali. 


He then decanted off the ſuperfluous acid, waſhed the reſiduum in diſtilled: 


water, dried it, and found its weight. This was found to be filiceous earth con; 
taminated with iron. | | 8 


The next object conſiſted in aſcertaining the contents of the acid which had 


been decanted off. For this purpoſe he divided it into two parts. To one 
part, made very warm, he gradually added finely pulverized chalk, taking 


great care not to exceed the due quantity. The chalk precipitated whatever 


clay or iron might be preſent; but left the magneſia in ſolution, becauſe the ſum 
of the quieſcent attractions of lime to fixed air, and vitriolic acid to magneſia, 


are greater than the divellent attractions of the fixed air to magneſia, and vi- 
triolic acid to lime; ſo that the preſence of the fixed air prevented that decompo- 
ſition of vitriolated magneſia which would have taken place if mere lime had 
been uſed. 1 80 


After the precipitation of clay and iron from the ſolution he evaporated the- 


liquor, which occaſioned the ſeparation of vitriolated lime or ſelenite, and vitrio- 
lated magneſia, or Epſom falt ; the latter of which, on account of its much 

reater ſolubility, was taken up by a little warm water. Another evaporation and 
Station of the Epſom ſalt was made, to clear it entirely of the ſelenite. Mild 
fixed alkali was uſed to precipitate the earths from the reſpective ſolutions of theſe 
two ſalts, and the remaining liquors were ſubjected to ebullition for a quarter of 
an hour, to throw down the {mall portion of earth which might be ſuſpended 
by the redundant fixed air. In this way, conſequently, the true quantities -by- 
weight of magneſia and of lime, contained in half the centenary, were aſcer- 
tained, taking care to. deduct the weight of. chalk made uſe of in the preci- 
pitation, | LI 4 


ö 
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In the foregoing proceſs the iron and clay were precipitated, that they might 


De no impediment to an examination of the quantities of lime and magneſia. 
The ſeparation of the clay from the iron not being a very direct operation, the 
other half of the original ſolution was reſerved for the purpoſe of determining 
their weights. Pruſſian alkali was therefore added to this half of the ſolution; in 
conſequence of which the iron fell down in the form of Pruffian blue, leaving the 
earths ſuſpended. The quantity of iron was determined by allowing ten grains 
of iron for each fiſty- nine grains of blue precipitate. 

In the next place the ſolution was filtered, now containing clay, magneſia, and 
lime, all combined with vitriolic acid; out of which the quantity of the firſt 


only was required to be found. The ſolution was therefore concentrated by 


evaporation, and the exceſs of acid then ſaturated, by the addition of mild mag- 
neſia, till paper ſtained with turnſole was not affected by it. An exceſs of mag- 
neſia was guarded againſt, by ſuffering each ſmall portion to be entirely diſ- 
ſolved before any more was added. After half an hour's boiling, the neutral 
combination of clay and vitriolic acid fell down, it being well known that the 
ſolubility and other properties of alum depend on its exceſs of acid: and this 
combination being digeſted with mild fixed alkali afforded the pure argillaceous 


_ earth. 


By this management he found that the Hampſhire fullers earth contained of 
filiceous earth 51-5 parts; of mild calcareous earth 3252 of mild magneſia 07, ; 
of argillaceous earth 25 of calx of iron 34%; and of moiſt volatile matter 15 


Parts, 


The properties required in a good fullers earth are, that it ſhould contribute to 
the waſhing away all impurities, and promote that curling and intermixture of 
the hairs of the woollen cloth, which thicken its texture, and give it the deſired 
firmneſs. Both probably depend on its detergent quality, that clears away all 
the unctuous matter of the-wool, and renders its parts capable of becoming more 
perfectly entangled together by the mechanical action of fulling ; an effect not ſo 


likely to take place when the fibres or hairs are diſpoſed by greaſe to ſlide eaſily 


over each other. The detergent power reſides in all clays, but is doubtleſs 


greatly increaſed by the filiceous earth, which may be conſidered as the brufh, ' 


while the clay ſerves as the ſoap. This is familiarly ſhewn, by the common 
practice of adding ſand to ſoap, which renders it much more detergent ; but 
at the ſame time more capable of injuring the ſubſtances to which it is applied, 
and that more eſpecially when the Gin is coarſe. Fullers earth is bad, if the 
ſand be not exceedingly fine ; and the ſuperior excellence of the Hampſhire 
fullers earth ſeems to depend more on the fineneſs of its parts than on their pro- 
portions, as is ſhewn by the experiment of boiling it in water; after which it 
paſies more plentifully through the filter than any of the other lithomargæ. | 
EARTH, FUSIBLE, OF WEDGWOOD. Some mineral matter from New 
South Wales was put into the hands of Mr. Wedgwood“, by Sir Joſeph Banks. 
It conſiſted of a mixture of fine white ſand, a ſoft white earth, ſome colourleſs 
micaceous particles, and a few black ones, reſembling mica or black lead. Mr. 
Wedgwood made ſome experiments upon it, but does not appear to have co 
pletely analyſed the maſs, probably on account of its ſmall quantity, | 
Neither the nitrous nor vitriolic acids, concentrated or diluted, hot or cold, 


* Philoſ, Tranſ. for 1790, page 306. 
were 
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were found to take up any thing from this mineral, which-copld be precipitated by 
alkalis; 7 excepting that the ſtrong vitriolic acid, by due management, indicated a 
minute proportion of clay. But the marine acid by digeſtion near its boiling heat 
ated on it with frequent ex ploſi ve burſts, and took up about one-fifth of the whole. 
The crude mineral pulverized, loſt its blackneſs by calcination, and one-fourth, .of ' 
its weight, but was ſtill found to be as difficult of ſolution as before. Water added 
to the marine ſolution threw down a White precipitate; and the ſeparation was ſo 
complete, that, after an addition of eight or nine times the whole bulk of water, 
there remained nothing in ſolution that alkali could precipitate. This white matter 
was inſoluble in water, and alſo in the nitrous or vitriolic acids, and in alkaline ſolu- 
lutions. Strong marine acid took it up as before, with the aſſiſtance of the {ame de · 
gree of heat. A certain preciſe quantity of nitrous acid, added to the marine ſolu- 
tion, kept the white matter ſuſpended, even when diluted with water. Strong 
vitriolic acid did not throw down the white matter from the marine ſolution; but 
when the quantity added was nearly equal to that of the ſolution, part of the ma- 
rine acid was extricated in white fumes, with efferveſcence. The mixture heated 
nearly to boiling became tranſparent, and continued ſo in the cold. This ſolu- 
tion is alſo precipitable by water, and the precipitate is. ſoluble in marine acid. 

The ſaturated marine ſolution does not cryſtallize by evaporation, but affords 
a deliqueſcent maſs, which is not corroſive, and parts with its acid in an beat near 
ignition. Pruſſian alkali does not precipitate the marinę ſolution; but all the 
alkalis, whether mild or cauſtic, occaſioned copious precipitations, which 

ſoluble in marine acid, and thence precipitable by water in the original ſtate. 

This white precipitate is much more fuſible than any of che otber ſimple earths; 
whence it may with propriety be called the fuſible earth, as we have yentured to de- 
nominate it in the title. In an heat between 142 and 156 degrees of Wedgwood's 
thermometer, which is nearly as high as the utmoſt heat of a ſmall air- furnace, it 
melted in contact with clay, with flint, with-chalk, with lime, with magneſia, with 
pure ponderous earth, and with ponderous ſpar, in ſo many different experiments. 
In an hole ſcooped in chalk it ran into a ſmooth. whitiſh opake bead, not at all adhe- 
rent to the chalk itielf; and in a cavity in charcoal it likewiſe fuſed, but did not ſeem 
to undergo any revivification. Part of this was ſoluble in boiling marine acid, as at 
firſt ; but an accident prevented the determination whether the whole was ſoluble. 

From theſe experiments Mr. Wedgwood thinks. it proper to confi der the 


and perhaps its compounds ; ; not cryſtallizable in this combination ; precipi- 
table by water, and not by Pruſhan alkali ; parting with Its acid in an beat below 
ignition, and fuſihle in a degree of heat not very much exceeding 578 required. | 
to melt crude iron... 

The black ſubſtance which ſeems to have compoſed about one- fiſth part of the 
crude mineral was found to reſemble plumbago in its leading properties, but the 
reſidue did not appear to be iron, The remaining three-fitths-of the mineral, 
which reuſted the humid attacks in Mr. Wedgwood's experiments, were probably 
filex ; but he does not ſ. peak of any direct examination af its Noperties, by fu- 
ſion with alkalis, treatment with the acid of ſpar, or otherwiſe. 

EARTH, GYPSEOUS. Before the component parts of gypſum, or plaſter 
of Paris were clearly aſcertained, ſome chemiſts, conſidered 1 its earth as a peculiar. 
genus. But fince this compound has been proved to conſiſt merely bf lime and 
vin acid, the term of urg ashi d. i l 5 4e2 
W KT, | | EARTH, 


-- 


EARTH, 'OF THE JARGON. The jargon ef Ceylon is a' precious 


| ſtone, 'of a pale yellowiſh green colour inclining to red; forming upon the 
| whole a kind of ſmoky grey tinge. Its regular figure is that of a four-ſided 
_ priſm, terminating in two obtuſe pyramids, compoſed each of four iſoſceles trian- 
ples. Its ſpecific gravity is greater than that of any other ſtone, being 4,615. 
| Mr. Klaproth “ examined this ſtone, and diſcovered a peculiar earth. ebe 
3 of the ſtone were ignited, thrown into water to render it leſs coherent, and then 
E levigated upon porphyry. The powder was then fuſed in a filver crucible with 
| a large portion of cauſtic fixed alkali. The ſolution was treated with water and 
| with marine acid, which took up a ſmall part, and left a refidue, which was again 
faked with alkali and treated as before. By ſeveral repetitions of this proceſs 
the whole was diffolved. By faturating the acid with mild vegetable alkali, the 
| earthy matter was thrown down. Digeſtion of part of this precipitate with 
| marine, and part with vitriolic acid, indicated, after a due application of chemi- 
| cal methods, a conſiderable portion of filiceous earth, with a minute quantity of 
| iron and nickel, and a much larger portion of earth, which remained ſuſpended on 
| account of its ſolubility in acids. This earth was found to differ in its properties 
from every other yet known. Its ſolubility in acids ſufficiently diſtinguiſhes it from 
| filex: when precipitated by mild alkali, it did not become efferveſcent like 
4 | | magneſia or lime; neither did it like them form Epſom falr or ſelenite with the 
| vitriolic acid. It did not, like clay, form alum with that acid. Pruſſian alkali 
did not precipitate it like ponderous earth, neither did it form the ponderous 
ſpar, when combined with vitriolic acid. When this earth was treated by the 
blow-pipe, it was not found to be ſoluble either in microcoſmic ſalt or mineral 
alkali ; but borax diſſolved it. The contents of the jargon were in the centenary 
314 parts filex ; + part calx of iron containing nickel, and 68 parts of this pe- 
cular earth. | | | - > 5 ED 8 | 
EARTH LEMNIAN, er TERRA LEMNIA. A bolar earth from the 
iſland of Lemnos, formerly in great efteem for its ſuppoſed medical qualities. 
Cronſtedt reckons it among the lichromargæ or ſtone marrow. Bergman has 
given a good analyſis of it; for which fee EAR TERH, FuLLEs, | | 
EARTH, MERCURIAL. A ſubſtance which, according to Becher and 
other alchemical philoſophers, is a common principle of metals and ſome other 
bodies. In conformity with this obſcure theory, we find frequent mention of 
the mercuries of gold, of filver, or of other metals. The facts and diſcoveries 
ſubſequent to the time of the illuſtrious Becher have not afforded any founda- 
tion to conclude that any ſuch common principle as the mercurial earth exiſts ; 
| and it was ſo far from being ſatisfactorily exhibited by Becher himſelf, that his 
diſciple, the great Stahl, did not include it in his modification of the Becherian 


em. | | 
EARTH, MAGNESIAN. This earth, which is ſubſtantively called magne- 
ſia, and likewiſe, but not frequently, the muriatic earth, is of modern diſcovery. 
Bergman has written a treatiſe upon it in his uſual maſterly manner. It firſt 
. began to be known at Rome under the name of Count Palma's powder, where 
1 it was offered by a regular canon as a remedy for all diſorders. Its reſemblance 
in many reſpects to calcareous earth, induced many to conſider it at firſt as the 
ſame thing; but Mr. F. Hoffman firſt proved it to be eſſentially different. This 


* Sce the Memoir in the Journal de Phyfique, for March 1790. 
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was afterwards diſcovered by Dr. Black of Edinburgh, and Margraaf of Rel, 


unknown to each other. | 

Magneſia may be prepared. i in various ways; ; but the preſent is precipitated 
from Epſom ſalt by the addition of an alkali. A little more than half its weight 
of ſalt of tartar, is ſufficient for this purpole ; but potaſh is more generally uſed 
for the fake of. cheapneſs ; of which, on account of its impurity, a double 
quantity is required. Both the ſalts are to be diſſolved in at leaſt twice as much 
water as will ſuſpend them. - After filtration they are to be mixed and boiled, 
then ſet by at reſt till the magneſia is precipitated. This, after decantation of 
the ſupernatant fluid, is to be edulcorated by ſeyeral waſhings with water, and 
laſtly dried upon a filrer or, cloth; it ĩs the mild magneſia. Bergman informs us, 
that one hundred parts of Epſom. falr afford about forty-two of this mild -mag- 
neſia, but only twenty-five. of ſuch. as does nat efferveſce with acids, the dif- 
ference depending on the ſtare of the precipitating alkali. If this laſt be mild, 
or contain fixed air, fifty-cight parts are neceflary, and the magneſia is mild; 
but if it be cauſtic, forty-five. parts will be ſufficient, The double portion of 
water is uſed, in, order that there may be ſufficient, to diſſolye the vitriolated tar- 
tar, which is formed by the vitriolic acid of the Epſom ſalt on its union with the 


alkali, and the boiling is required to prevent a part of the wagneſi from being 
ſuſpended by a portion of the extricated fixed air. 


The mother waters of nitre or ſea- ſalt contain magngba, which may be obtained 
by precipitation. The former is moſt 1 impure, more eſpecially on omar of an 
abundant portion Mie, 17+ 

Ihe impurity of the alkalis made uſe of, and other RC IRS, affect the 

magneſia to be met with in commerce. To have it p\ Pak, 4.4 a ſo Jution of pure 

285 ſalt muſl be precipitated by mild volatile alkali; the mild magneſia 

ich falls down muſt be frequently waſhed, and then deprived of its fixed aig 
and water by a red heat. 

Mild magneſia is a light impalpable powder of a white colour, and forms. a 

with. water which has not much coheſion. When deprived of. its fixed air 

by heat, it is harſher, to the touch, but is not cauſtic nor ſoluble in water like 

lime. It does not attract fixed air ſo ſtrongly as to take it from any alkali but 

the volatile by ſimple attraction. It does not precipitate lime water, but 
throws down all the metals from their ſolvents, It 1s very ſoluble in acids. 

The common magneſia ſhews ſigns of fuſion in a ſtrong heat; but that which 

is pure refiſts the moſt powerful focus of the burning glaſs, withont either con- 
tracting in its dimenſions , or undergoing any other change. It flows eaſi 
with borax and the microcoſmic ſalt: with. equal parts of flint and borax it : 
ſumes the form of a beautiful coloured glaſs, reſembling the topaz. With 

equal parts of flint and fluor ſpar it affords a glaſs reſembling the chryſolite: 
and with an equal portion of fluor alone it corrodes and runs through the 
crucible. Almoſt any proportion of lime, pure clay, and flint is made to flow in 
the fire; and with four times its weight of green glaſs it affords a maſs reſem- 

bling porcelain, and hard enough to give fire with ſteel. It will not flow with 
an equal weight ſingly, either of flint, quicklime, ponderous earth, glaſs, lead, 
vegetable alkali, or of vitriolated tartar. But common clay runs ER. 3 it into an 
hard maſs. | 

Bergman found that one headred parts” of mild magneſia contain twenty five 

. * Magellan's Ir art. Mane. 
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air, and the magneſia very finely divided, as in the caſe of precipitation in the 
cold, by a mild alkali.” Fourcroy*, who has paid particular attention to the 
precipitation of magneſia, found that perfectly mild vegetable alkali affords no 
precipitate when added to a ſolution, of Epſom falt, at the temperature of 60. 
The mineral alkali, which contains leſs fixed air than the cryſtallized vegetable 
alkali, was likewiſe found to afford but a ſmall quantity of precipitate, unleſs 
heat was applied. Mild volatile alkali exhibited the fame property. No preci- 
pitate was afforded by this falt in the cold: at a medium heat the magneſia was 
ſeparated, and at a boiling heat it was apain taken up, moſt Nobab con- 
fequence of a triple combination of volatile alkali, vitriolic acid, and magneſia, 
having been formed. The ſaline combination of fixed air and 'magneha was 
ſeparared in cryſtals from all theſe ſolutions, by ſtanding uncovered ; during 
which time the abundant fixed air which held the magneſian ſalt in ſolution was, 
no doubt, gradually diffipated: The cryſtals afforded, when vegetable alkali was 
uſed, were contaminated with vitriolated tartar, which ſeparates at the ſame time: 
thoſe obtained by means of the mineral alkali are finer and purer; but the moſt 
beautiful were obtained by leaving the ſolution, to which volatile alkali had been 
added, expoſed for ſome days in an oblong veſſel. "Rees e 
This cryſtallized aerated magneſia has uſually the form of fix-fided priſms. 
It is almoſt taſteleſs, effloreſces in the air, becomes pulverulent when heated, by 
the loſs of its fixed air and water, and is ſoluble in about forty times its weight 
of water, at the temperature of 55% Half its weight conſiſts of fixed air, one 
fourth water, and one fourth magneſia. The magneſia in this ſalt is therefore 
combined with near twice as much fixed air, and more than three times as much 
water as are contained in the mild magneſia of Bergman. a 
There is ſcarcely any combination of magneſia which does not remarkably differ 
from thoſe of lime, with which it was formerly conſidered to be identical. With 
vitriolated acid it forms Epſom ſalt, which is bitter and very ſoluble, whereas 
lime affords gypſum, taſteleſs and almoſt inſoluble. With nitrous acid it affords 
a cryſtallizabſe ſalt. Lime does not. With marine acid it forms a combination 
eaſily deprived of its acid by mere heat. With vinegar it affords no cryſtals, 
and its elective attractions are likewiſe very different from thoſe of lime. Alkalis 
have little or no action on magneſia in the humid way. xy. 
Magneſia combines very ſparingly with ſulphur in the dry as well as in the 
bumid way, and the combination poſſeſſes the hepatic characters. 
= Though this earth appears to be very extenſively diffufed over the ſurface of 
the globe, yet it is undoubtedly: leſs plentiful than the calcareous, ſiliceous, or 
argillaceous earths. Moſt of the native ſpecimens of the magneſian genus are 
remarkable for a certain ſoapy or greaſy feel. Of theſe the moſt common are 
ſteatites of a greeniſh colour, and ſoft enough to be ſcraped with the nail; ſoa 
rock, lapis oilaris, or Spaniſh chalk, of a yellow or whitiſh colour, or black, 
though rarely, rather harder than ſteatites, and ſo eaſily wrought and turned 
that pots are made of it. Aſbeſtos, amianthus, and the Venetian and Muſcovy 
talc are included in this genus. 2 2 | 5 


EARTH PONDEROUS. This earth owes its denomination to che un- 
| | * Annales de Chemie, it, 2. ; . 7 
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common weight of its combination with vitriolic acid, which is more plentifully 
met with than any other, and known by the names of ponderous ſpar, or mar- 
mor metallicum. This combination is found either tranſparent or opake. The 
tranſparent. ſpar in its uſual form is of a fix-fided very flat priſm, ending in a 
four-fided: pyramid; bur, like all other cryſtals, liable to be varied by the cit- 
cumſtances attending their formation. The opake ſpecimens, called eawk by 
the miners, are of a white, grey, or fawn colour; frequently of no regular 
figure, but often in the peculiar figure of a number of ſmall convex lenſes fer in 
a ground. Moſt ſpecimens of this earth are more than four times as heavy as 
an equal bulk of water; which conſtitutes an effential difference between them 
and thoſe of the calcareous genus, becauſe theſe laſt arè little more than twice 
the weight of the water they diſplace on immerſion. The lime ſtone, or lapis 
hepaticus, contains about one third part of this earth. And it is alfo found com- 
bined with fixed air in the mine of Anglezark, near Chorley in Lancaſhire“, 
and alſo at Strontian and Dunglaſs, near Dumbarton in Scotland. ENS $17 

To obtain ponderous earth in a diſengaged ſtate, the heavy ſpar or vitriolated 
ponderous may be fuſed with about twice its weight of mild fixed alkali, which 
will combine with its acid and form a neutral ſalt, to be waſhed off by water; 
while the ponderous earth remains behind in combination with fixed air. A 
ſtrong heat drives off the fixed air, and leaves the ponderous earth in a ſtate per- 
fectly reſembling quicklime in tafte, and exhibiting the ſame phenomena with 
water. This artificial combination of fixed air and ponderous earth differs 
from the natural in the remarkable circumſtance, that the latter contains no 
water; and to this it ſeems to be owing that the natural combination does not 
loſe its acid by mere heat. 8 33 . 

Great as the reſemblance is between ponderous earth and lime in many re- 
ſpects, yet in others it differs ſo much as to ſhew that they are by no means 
the ſame ſubſtance. It is ſoluble in about nine hundred times its weight of water, 
when pure; but requires near twice as much when combined with fixed air, 
though an exceſs of this acid renders it more ſoluble. Its attraction to the vitriolic 
acid is ſtronger than that of any other ſubſtance, inſomuch that ir affords the beſt 
teſt of the preſence of that acid' in waters or elſewhere. With the nitrous and 
marine falts it affords cryſtallizable ſalts. The marine ſolution is commonly uſed 
as the teſt liquor for diſcovering vitriolic acid. Ponderous earth affords a deliqueſ- 
cent falt with acetous acid. It takes the vitriolic acid from its combination with 
lime; and lime, on the other hand, takes the ſaccharine acid from its combinations. 
This earth forms an hepatic combination, when treated with ſulphur. 75 

No other earth is precipitated by the Pruflian alkalis; whence it has been ſuſ- 
pected to poſſeſs a metallic nature, though no one has yet ſucceeded in redu- 
Cing . . 8 N | | 
2 I is not fuſible alone by the ſtrongeſt heat. The famous Bolognian phoſpho- 
rus conſiſts of the vitriolated ponderous earth ignited for a time with ſome com- 
buſtible ſubſtance. For this purpoſe the ſpar is pulverized, then kneaded up 
with mucilage of gum tragacanth, and formed into pieces as thin as the blade of 
a knife. Theſe pieces are afterwards dried and ſtrongly coloured by placing 
them in the midſt of the coals of a furnace. The pieces are cleared of the aſhes by 

blowing on them with bellows. In this ſtate if they be expoſed to the light for a 


* Mancheſter Memoirs, iii. 599. A very excellent analyſis of this aerated ponderous earth, by Dr. 
Withering, is inſerted in the Phil. Tranſ. for 1784. 
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few ſeconds, and afterwards carried into a dark place, they ſhine like glowing 
coals ; they even ſhine under water. In proceſs of time they loſe this property ; 
but it may be reſtored by a ſecond heating. See BoLocnian STONE. | fr1 
EARTH, PORCELAIN. A fine white clay ; the Kaolin of the Chineſe. 
All natural clays contain a large proportion of filiceous earth; and the ſuperior 
excellence of this clay for potters uſe, ſeems to depend in a great meaſure on the 
fineneſs of its filiceous ingredient. It abounds in particles of a micaceous nature; 
and having no oily or bituminous matter in its compoſition, it retains its colour in 
every degree of heat. f 3 
EARTH, SILICEOUS. The moſt eminent chatacters of this earth are its 
hardneſs and inſolubility in almoſt every acid. It exiſts nearly in a ſtate of purity 
in rock-cryſtal, and abounds in all natural bodies which are hard enough to ſtrike 
fire with the ſteel. In the pulverulent form it poſſeſſes a ſingular degree of al- 
perity to the touch, and has not the leaſt diſpoſition to adhere and become knead- 
able by the addition of water. It has been thought however, by Bergman and 
others, that water may diſſolve a minute proportion of it. Se CRYSTAL Rock. 
No acid diffolves it but that of the fluor ſpar, which ſuſpends it abundantly while 
in the acriform ſtate, leſs ſo when diſſolved in hot water, and very ſparingly when 
cold. Alkalis diffolve it both in the humid and the dry way. In the humid 
way they combine with about one-fixth part of their weight*, when the filiceous 
earth is in a ſtate of extreme diviſion. And in the dry way they take up a very 
large proportion, according to the degree of heat made uſe of. From 
one to two parts of alkali, with one part of filex, form hard permanent 
laſs ; but if the ſalt exceed this proportion, the compound will attract humidity 
rom the air, and aſſume the liquid ſtate. This fluid, or combination of filex 
with water by the medium of alkali, is known by the name of the liquor of 
flints. The addition of an acid will ſeize the alkali, and throw down the fili- 
ceous earth in a ſtate of purity ; and accordingly this is the proceſs by which it is 
to be obtained in adiſengaged ſtate. That is to ſay, let rock-cryſtal be diſſolved 
by ſtrong fuſion in four times its weight of fixed alkali, and the maſs diſſolved 
in water; let marine acid be then added in exceſs ; this will ſeize the alkali, 
and form ſoluble ſalts with any other earths that may be preſent ; but the ſili- 
ceous earth will fall to the bottom. Repeated ablutions 1a diſtilled water wilt 
ſeparate all the extraneous ſaline fluid which may be interpoſed. between theſe 
particles after decantation, and the dried powder will conſiſt of pure filiceous 
earth. | Sh | | | 
Pure filiceous earth has not been fuſed either by the heat of a furnace or of 
the burning mirror; but rock-cryſtal was fuſed by Profeſſor Errhmann, by 
means of a flame urged by a ftream of vital air. With borax it is eaſily fuſed ; 
but requires a longer time with microcoſmic ſalt. With metallic calces, more 
pecially thoſe of lead, it combines by fuſion, and forms glaſs of a denſe texture 
and ſtrong refractive power. See GL Ass. . 
Rock cryſtal, quartz, flint, gritftone, jaſper, and moſt of the precious ſtones 
or gems, owe their diſtinguiſhing qualities to filiceous earth, and are therefore - 
conſidered as ſpecimens of this genus. The reſpective titles of theſe may be 
conſulted for accounts of their component parts and habitudes. 


EARTH, VEGETABLE. This appellation has been given to the inſoluble 
| * Chaptal, Elements of Chemiſtry. Eng. Tranſlation, ii. 15. 
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reſidue which remains after the incineration of vegetables, and likewiſe to the 
mould or foil beſt ſuited to the propagation and growth of theſe organized beings. 
Vegetables contain but a ſmall proportion of earth of any kind, the much greater 
of their ſubſtance being found by experiment to conſiſt of water, fixed air, 
and inflammable air, in the concrete or combined ſtate, as remote principles, a 
ſmall portion of fixed alkali, uſually either neutralized by the vegetable acids or 
combined with the oils or mucilage, and a few other neutral ſalts. | 
The earth of vegetables is for the moſt part either calcareous, or a mixture of 
various earths, and ſometimes of the calces of iron and manganeſe, in different 
proportions, according to the ſpecies of the vegetable. Theſe earths may be ob- 
D cr eicher by incineration or putrefaction, and are not therefore the product of 
the fire. | hs | | | 
Vegetable mould or earth, as far as the fame may conſiſt of fixed parts, ap- 
pears therefore, from theſe analytical facts, to be merely the vehicle by which the 
aqueous or aerial ſubſtances are conveyed into the veſſels of plants. Other ſyn- 
thetical experiments of plants ſupported and nouriſhed by the mere immerſion 
in. water, and ſome which thrive, though their roots and branches have no other 
body in contact with them but the air of the atmoſphere, are ſufficiently ftrong - 
in confirmation of this truth. _ 45 
Chaptal “ has treated this ſubject in a manner ſo ſingularly perſpicuous and 
conciſe, that I ſhall follow him in the remainder of the preſent article. 
Although it is well proved that pure water is ſufficient for the ſupport of plants, 
it muſt not be concluded that the foil or earth is of no utility. Its uſe is fimilar 
to that of the. placenta, which of itſelf affords no ſupport to the foetus, but pre- 
pares and diſpoſes the blood of the mother to become a ſuitable nutriment; or it 
reſembles, in its uſeful application, the various receptacles which are placed in 
the human body, to preſerve the ſeveral humours, and emit them when required. 
The earth imbibes and retains water. It is the reſervoir deſtined by nature to 
preſerve the elementary fluid which the plant continually requires, and to ſupply 
it in proportion to its wants, without expoſing it to the equally fatal alternatives 
of being either inundated or dried up. 1 
We may even obſerve that the young plant or embryo of a vegetable is not 
entruſted by nature with the labour of digeſtion. The ſeed is formed of a pa- 
renchyma which imbibes water, elaborates it, and does not tranſmit it to the ger- 
men until it is converted into an humour of a ſuitable quality. By infenfible 
gradations this ſeed is deftroyed ; and the plant having become ſufficiently ftron 
Is left to perform the digeſtive function without farther aſſiſtance. So likewiſe it 
is that we obſerve the fœtus ſupported” in the womb by the fluids of the mother 
herſelf ; but when it has ſeen the light, it receives for its nouriſhment a fluid lefs 
animalized; its organs are gradually ſtrengthened, and at length become capable 
olf digeſting a ſtronger and leſs aſſimilated nutriment. 2 
But on this very account, namely, that the earth is deſtined to afford a due 
ſupply of water to the plant, the nature of the ſoil cannot be a matter of in- 
difference, but muſt be varied accordingly as the plant requires a more or leſs con- 
ſiderable quantity of that fluid in a given time, in proportion to the magnitude 
and extent of its roots. | Lal 
A proper ſoil is that, 1ſt, which affords a ſupport to the plant, of ſufficient 


Elements of Chemiſtry, III. 26. the whole ſection well deſerves to be conſulted. 


, 


R L489 ] | + E A K 


firmneſs to prevent its being too much agitated, or overthrown, by the winds 
or other cauſes; 2d, which is capable of admitting the roots to be eaſily ex- 
tended; zd, which is ſuited to receive and abſorb moiſture, that the plant 
may on no. occaſion ſuffer from the want of this eſſential requiſite. To anſwer 
theſe conditions, it is neceſſary to make a due mixture of the primitive earths, 
becauſe no one in particular is equal to the accompliſhment. of them. Siliceous 
and calcareous earths may be conſidered as hot and drying, the argillaceous as 
moiſt and cold, and the magneſian as poſſeſſing intermediate properties. Each in 
particular has its imperfections that render it unfit for culture. Clay abſorbs 
water, but does not communicate it; calcareous earth receives and gives it too 
quickly; but the properties of theſe earths are ſo happily oppoſed that they cor- 
rect each other by mixture. Accordingly we find, that by adding lime to an 
argillaceous earth, this laſt is divided; and the drying quality of the lime is 
mitigated, while the ſtiffneſs of the clay is diminiſhed.; On theſe accounts alſo 
it is that any ſingle earth cannot conſtitute manure to be applied in all caſes ; 
but the character of the ſoil intended to be meliorated, ought firſt to be examined 
and conſidered before any deciſion is made concerning the manure to be applied. 
M. Tillet has aſcertained, that the beſt proportions of a fertile earth for corn, are 
three-eighths clay, two-eighths ſand, and three-eighths fragments of hard ſtone. 
Ihe advantage of labour or cultivation conſiſts in dividing the earth, impreg- 
nating it with air, deſtroying uſeleſs and noxious plants, and converting them 
into manure by facilitating their decompoſition. See AR ABLE LAND, 
EARTH, VITRIFIABLE. Every earth is in fact vitrifiable with proper 
additions, and none without, except the new fuſible earth. But ſiliceous earth has 
been rather generally diſtinguiſhed by this name, on account of the ſuperior fa- 
cility with which it is converted into a good glaſs by fuſion with an alkali. See 
EARTH SILICEOUS, alſo GLASS. | 5 ; | 
EARTH WORMS are plentifully found in moiſt fat grounds, but rarely, if ever, 
in dry ſands. M. Reaumur propoſed collecting them as a cheap ſubſtitute for grain 
© in feeding domeſtic poultry, The phyſicians, who appear to have overlooked ſcarce- 
ly any produce of the three kingdoms of nature, have uſed theſe creatures, under 
the notion of their poſſeſſing an antiſpaſmodic and diuretic virtue. Neumann 
relates ſeveral experiments made with them. They are cleanſed by waſhing, and 
ſuffering them to creep through dry woollen cloths. Unleſs haftily dried by the heat 
of the ſun or a fire, they are very apt to putrefy. Moiſtened with wine or vinous 
ſpirit, to prevent their putrefaction, and ſet in a cellar in a wide-mouthed glaſs, 
they are almoſt wholly reſolved in a few days into a ſlimy liquor. When this 
liquamen ar ſolution is mixed with a little fixed alkali, and after due evaporation 
ſet by to ſhoot, the cryſtals are no other than ſaltpetre. Neumann did not in 
direct terms aſſert that he himſelf made this experiment, and from the context 
there ſeems to be ſome flight reaſon to ſuſpect he had it from Stahl. Ne 
Hle made, however, his uſual ſet of experiments with them by digeſtion in 
Water and ardent. ſpirit, and by deſtructive diſtillation. - When repeated di- 
geſtion with the ſpirit was uſed firſt, the quantity of extract from four ounces of 
the dried worms, and the reſiduum treated with water, yielded three drams 
and a ſcruple. But the ſame quantity treated . firſt with water, afforded one 
, Ounce, tix drams, and a ſcruple, after which rectified ſpirit extracted two ſcruples. 
'* Thirty-two onnces of dried earth- worms yielded, by deſtructive diſtillation, 
thirteen ounces and a half of an alkaline fluid, one ounce of concrete volatile 
ono | alkali, 
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alkali, and four ounces and a half of empyreumatic oil. The remainder burned 
in the open air afforded, by lixiviation, one ounce and a half of fixed alkali. 
The earthy refiduum weighed ſix ounces and a half, which, at that early period. 
of chemiſtry, Neumann did not poſſeſſs the methods of examining. If the worms: 
were putrefied by diſtillation, the volatile product was ſcarcely any thing but 
mere water, with very little oil and volatile alkali. 

EAU DE LUCE. The ſmell of the volatile alkali is rendered confiderably 
more grateful by an imperfe& combination with oil. Eau de luce is a com- 
pound of this nature, conſiſting chiefly of the eſſential oil of amber and the 
volatile alkali. There is ſome difficulty in compounding this fluid, fo that it ſhall 
poſſeſs the deſired quality of a beautiful milky whiteneſs. For if che combina- 
tion be too perfect by a due proportion of the materials, it will approach to 
tranſparency; and if it be leſs perfect by a redundancy of oil, this laſt will fe- 
parate in the form of globules, or in a kind of cream. Macquer * ſpeaks highl 
of the ee receipt, taken from che abe edition of a anden Dil. 

ſato 
Drake foor ounces of rectified ſpiric of wine, and in it difſaire; ten or twelve 
grains of white ſoap; filter the ſolution, then diſſolve in it a dram of rectified 
oil of amber, and filter again. Mix as much of this ſolution with the ſtrongeſt 
ſpirit of ſal ammoniac or pure volatile alkali, in a flint glaſs bottle, as, when ſuffi? 
ciently ſhaken, ſhall produce a beautiful milky fluid, If a cream be formed on 
its ſurface, ſome: more of the oily ſpirit of wine muſt be added. | 

ECHINI. Calcareous petrifactions of the echinus, or ſea dan 

EDULCORATION. This word imports che ſame thing as 8 
properly ſpeaking; namely, the rendering things more mild: but chemiſts uſe 
the terms very differently. Dulcification conſiſts in the eee of acids by 
combination with ardent ſpirit (ſee the word). Edulcoration conſiſts in carrying 
off ſuperfluous acid, or other ſaline matter, by one or more waſhings with water. 
Metallic calces and other inſoluble precipitates are uſually edulcorated previous 
to drying them. . 

EFFERVESCENCE. According to its derivation, this term implies the 
boiling over of any fliud by heat. In chemiſtry it is appropriated to the com- 
motion and increaſe of volume produced in fluids: by ſome part of the maſs 
ſuddenly taking the elaſtic form, and eſcaping in numerous bubbles. Thus, when 
an acid is poured on chalk, the fixed air is diſengaged in the elaſtic ſtate with 
bubbles, vapour, and an biſing noiſe. 

Efferveſcences are more or leſs violent, according to circumſtances, and are 
uſually attended with a change of the temperature. If the capacity of the mix- 
ture or new combination for heat be diminiſhed by the change the bodies have 
undergone, in a greater degree than that of the elaſtic fluid is enlarged, the tem- 
perature will be increaſed : but if, on the contrary, the mixture retain its original. 
or acquire an increaſed capacity, the elaſtic fluid will carry off ſo much of the heat 
as to produce a greater or leſs degree of cold in the remainder. Chemiſtry 
affords many inſtances of both effects taking place. - 
 EFFLORESCENCE is the effect which takes place GA ſolid or conſiſtent. 
bodies gradually and ſpontaneouſly become converted into a powder. It is 
almoſt nete occaſioned by the loſs of the water of cryſtallization in ſaline bo- 


* Chemical Dictionary, art. Eau de Laces . — | 
"IA dies. 
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dies. Thus the mild mineral alkali, Glauber's ſalt, martial vitriol, and many 
other ſalts, are effloreſcent ; that is, they become dry and pulverulent, when left 
expoſed to the air. Other effloreſcences are occaſioned not ſimply by the loſs of 
moiſture, but by proceſſes of a more compounded nature, ſuch as the effloreſ- 
cence of vitriolated clay or alum-ſlate by the converſion of its ſulphur into 
vitriolic acid, by roaſting and expoſure to the air, or the effloreſcence of the 
martial pyrites, which by the ſame treatment become converted into green 
vitriol, though originally compoſed of ſulphur and iron. 
«EGGS. The eggs of hens and of birds in general are compoſed of feveral diſ- 
tinct ſubſtances. 1. The thell or external coating, which is compoſed of lime and 
phoſphoric acid, and conſequently of the ſame nature as bones, though its thinneſs 
and extreme porofity .render it apparently more brittle. 2. A thin white and 
ſtrong membrane, poſſeſſing the uſual characters of animal ſubſtances. 3. The 
white of the egg, which is an adheſive, tranſparent, and imperfectly fluid ſub- 
Rance, becoming opake and hard by a degree of heat which does not deprive 
it of any weight, diffuſible in water, and ſeparable by the ſame coagulating me- 
diums as ſeparate the curd of milk, from which, according to Scheele, it does 
not at all differ. See CRE ESB. Both theſe fubſtances poſſeſs the quality of 
ferum, which is diffufible in cold water, and coagulates by heat, and accordingly 
the refiners of ſugar and other manufaQurers uſe either eggs or blood almoſt 
mdiſcriminately in clarifying their folutions. For the white of egg, when it 
aſſumes the ſolid form, riſes to the top, in the form of ſkum, carrying the groſs 
impurities along with it, probably by a mere mechanical colation or ſtraining. 
4. The yolk, which appears to conſiſt of an oil of the nature of fat oils, united 
with a portion of ſerous matter, fufficient to render it diffuſible in cold water, in 
the form of an emulſion, and concrefcible by heat. Yolk of egg is uſed as the 
medium for rendering reſins and oils diffuſible in water. An oil of eggs is pro- 
cured by expreſſion from the yolks of eggs, previouſly roaſted to deprive the 
ferous part of its fluidity. A flight empyreuma is given to the oil by this 
treatment, which might probably, be avoided by applying no greater heat than 
on trial might be found ſufficient to coagulate the ferum. 
The products afforded by the ſeveral parts of eggs, fubjected to deſtructivediſtilla- 
tion, are nearly the ſame as are obtained by that method from other animal matters. 
Mr. Reaumur found that eggs might be preſerved during months or years, by 
being covered with mutton ſuer, or any other fat ſubſtance. NNE 4 
ELECAMPANE. Neumann diſtilled thirty-two ounces of the root, and 
obtained three ſcruples and a half of oil, part of which ſtuck in the head of the 
ſtill, and part paſſed down into the receiver, along with the water made uſe of. 
He did not obtain a concrete of this nature from any other vegetable. It reſem- 
bles camphor in ſome reſpects, but not in all. Water does not affect it. Ar- 
dent ſpirit totally diſſolves it. When laid on burning coals, it exhales without 
leaving any reſidue. Held over a gentle fire in a ladle, it flows like wax or 
tallow, and when cold, appears ſofter and more unctuous than at firſt. The 
younger Geoffroy obſerves that this matter reſides in the exterior parts of the root 
near the bark. 55 | 
Rectified ſpirit diſtilled from the root carries nothing over, and water leaves 
more behind it than it takes up. One ounce of the dry root afforded fix drams and 
a half of extract with water; but the ſame quantity with ſpirit gave only two. 
drams and a half with ſpirit. | 
8 | | ELECTRUM. 
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ELECTRUM. Amber. See the article. ; ; Oy 
ELEMENTS. A term uſed by the earlier chemiſts, nearly in the ſame 
ſenſe as the moderns uſe the terms firſt principle. The chief, and indeed very 
eſſential difference between them is, that the ancients conſidered their elements 
as bodies poſſeſſing abſolute fimplicity, and capable of forming all other bodies 
by their mutual combination; whereas the firſt principles of the moderns are con- 
fidered as ſimple, merely in reſpe& to the preſent ſtate of the art of analyſing 
bodies. That is to ſay, the ancients almoſt totally overlooked the imperfection 
of the art in their general deductions; but the moderns pretend to keep it in 
view. | | 
The experiments made in the infancy of chemiſtry had for their object, the 
phenomenon-of combuſtion, referred by them to a ſubſtance called fire ; the ex- 
trication of elaſtic fluid, conſidered to be of the ſame nature as the immenſe 
maſs which compoſes the atmoſphere ; water, neither compoundable nor de- 
ſtructible by any experiments then known or underſtood ; and ſubſtances not 
volatile in the ſtrongeſt heat of furnaces, confounded by them, with a few ex- 
ceptions, under the general term of earth. In this way they obtained four ele- 
ments or firſt principles, fire, air, water, and earth. | £16 
Subſequent experiments and enquiries have multiplied the number of ele- 
ments, and have alternately ſhewn the inutility of any excluſive general arran 
ment of bodies, as abſolutely fimple, becauſe not yet analyſed. S PrIncieLEs ; 
alſo ATTRACTION. | | | | | 
ELIQUATION. An operation, by means of which a more fuſible ſub- 
ſtance is ſeparated from another which is leſs fuſible. Ir conſiſts in the appli- 
cation of a degree of heat ſufficient to fuſe the former, but not the latter. It 
may be effected either by uſing a perforated crucible, or in the large way, by 
a furnace conſtructed to anſwer the ſame purpoſe. In order that a ſeparation may 
follow by this method, it is neceſſary that the combination between the two 
ſubſtances ſhould be by no means intimate. Thus ſulphur may be ſeparated 
from its earthy admixtures by the gentle heat neceſſary to fuſe it; but it cannot, 
in the ſame manner, be ſeparated from its metallic combinations. So likewiſe 
lead may be ſeparated by eliquation from copper ; but tin cannot. | 
ELUTRIATION. This word is uſed by chemiſts to denote the proceſs 
of waſhing, as practiſed by metallurgiſts and others; and indeed this laſt and 
more familiar term is moſt frequently uſed, Thus the metallic ores are cleared 
of carthy admixtures by elutriation, that is to ſay, waſhing with water, which 
carries off the lighter earthy parts, while the heavier metallic parts ſubſide to 
the bottom. | | HEE 2 f | 
EMERALD. A tranſparent precious ſtone, of a green colour, nearly of the 
ſame hardneſs as the garnet, or agate ; but inferior to the topaz and ruby. In 
its rough, or native ſtate, it conſiſts of ſix- ſided priſms, commonly truncated at 
both ends. Engeſtrom ſays, that they become of an opake white in a ſtrong fire, 
without the leaſt mark of fuſion : but Wallerius aſſerts, that this ſtone, when 
heated to a white heat, becomes of a deep blue colour, and phoſphoreſcent, and 
recovers its green colour when cold. From theſe facts it ſeems probable, that the 
experiments of theſe two naturaliſts were made with different kinds of emeralds ; 
or elſe, that the white colour in the former experiments might ariſe from an in- 
finity of flaws produced by the ſudden application of heat. Friction produces 
electricity in the emerald. Some emeralds, of the dark green ſort, reſemble the 
: | Ss 2 tourmalin 
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tourmalin in the property of attracting ſmall bodies, by an electricity produced 
by heating and cooling. 

When cryſtallized cockle, or ſhirl, is found of a green colour, tranſparent, 
and free from cracks or flaws, it is commonly called emerald by the jewellers, 
though it is generally of a deeper colour than the true emerald, and alſo wants 
their luſtre; and hence it is, that the cockle ſpar from Egypt is called the: mother 
of emeralds. However, it is probable that this cockle was, in ancient times, 
faſhionable in Egypt, under the name of emerald, though at preſent it is not 
ſo much valued as the emerald of this (ſiliceous) kind. 

The true emerald is not acted upon by mineral alkali in the dry way, but it 
yields to borax and microcoſmic ſalt, with which, mpegs, A to — No 
Wallerius, it affords a colourleſs glaſs. 

According to Bergman's analyſis, 100 parts of 45 ſtone contain bo of an 
24 of filex, 8 of lime, and 6 of iron. By Mr. Achard's analyſis, the ee c 
parts were nearly the ſame. | 

EMERY. I do not know ** any analyſis of this ſubſtance. ¶ The beſt ſort is of 
a dark grey colour, but becomes brown, and in a great meaſure magnetical, by 
calcination. Other ſorts are of a reddiſh ruſty white or yellowiſh colour. This 
mineral ſcarcely yields to any ſubſtance in hardneſs, excepting the diamond. lt is 
much uſed for grinding and poliſhing. Mr. Kirwan thinks that it conſiſts of a 
mixture of the red and white calces of iron with ſome unknown ſony ſubſtance, 
perhaps tripoli. 

EMPYREUMA. This term is applied to denote the peculiar ſmell prod ed 
by a conſiderable heat upon vegetable or animal ſubſtances, in cloſed veſſels, or 
when burned under circumftances which prevent the acceſs of air to a conſi- 
derable part of the maſs, and conſequently occaſion an imperfect combuſtion, or 
deſtructive diſtillation of the parts ſo covered up by the reſt of the maſs. | 

Mr. Macquer obſerves, that empyreuma is the peculiar ſmell of burned oils, 
and- that n ay par but oily ſubſtances can produce it. He even: propoſes this 
indication as a teſt of the preſence of oil, in bodies which contain een a 
quantity of that fluid to admit of any other way of exhibiting it. 

EMULSION. An imperfe& combination of oil and water, by the 1 intervention 
of ſome other ſubſtance, capable of combining with both theſe ſubſtances. The 
ſubſtances are either ſaline or mucilaginous. Thus the volatile alkali with certain 
management forms the emulſive liquor called volatile liniment and eau de luce. 
Gum arabic, or ſugar triturated with oils, renders them miſcible with water, as do 
likewiſe white of egg and other animal mucilages. The vegetable juices obtained 
by compreſſion from various ſeeds and other parts of vegetables, are of an emulſive 
nature. But it does not ſeem probable that they exiſt in the vegetable under 
the emulſive form, but rather that the ſeveral diſtinct veſſels reſpectively con- 
tain oil, water, mucilage, or ſugar, the confuſed mixture of which produces the 
emulſion. On the ſame principle it ſeems to be, that the gum reſins afford 
emulſions when triturated with water. 

Sir Iſaac Newton has ſhewn by experiment that all bodies are tranſ parent, 
whoſe particles do not exceed a certain magnitude, which he has deduced by 
computation in his Optics. When opacity is the reſult of a combination of two 
trani parent bodies, it affords a conſiderable proof, that their union is little more 
than mechanical. It is well known how ſlowly ſmall particles either fink or ariſe 

to the bes. of any fluid in which __ may. be ſuſpended. Atwood, in his 


. . Treatiſe 
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Treatiſe on the rectilinear and rotatory Motion of Bodies, and other writers, haue 
fhewn the methods of aſoertaining theſe velocities, when the denſities of the 
particles and of the fluid, together with che magnitude of the former, are 
known. Whence it is not to be wondered, that a Might tendency to chemical 
combination, aſſiſted by minute mechanical Aeon ſhould occation the reſpec- 
tive parts of emulſive liquors to remain for a long time without enn It 
is found, however, that in proceſs of time they do ſeparate. 
ENAMELLING. The art of enamelling on metals is treated at full length 
by Mr Brougniart, in the th volume of the Annales de ere from whom 1 
ſhall take the greateſt part of this article. 1 

Neri on Glaſs, with the notes of Mervet 420 Kunckel, afford 4 y of 
wand receipts for making enamels, though much ſtill remains to be done in this 
art. The art is indeed retarded by the conſiderable advantage the enameller 
derives from a diſcovery of any colour uncommonly brilliant, clear, or hard. 
On this account the artiſt naturally endeavours to keep his proceſs a ſecret, as 
the ſource of private gain. The nen nne of enamel colours are, 
however, well known. 

There are two kinds of 3 che opake and the ceanſparent; T ranſparent 
enamels are uſually rendered opake by adding putty,-or the white calx of tin, to 
them. The baſis of all enamels is therefore a perfectly tranſparent and fuſible 
glaſs. The calx of tin renders this of a beautiful white, the perfection of which 
is greater when a ſmall quantity of manganeſe is likewiſe added. If the calx of 
tin be not ſufficient to deſtroy the tranſparency of the Ny it e a 
ſemi-opake glaſs, reſembling the opal. 

Fellow enamel is formed by the addition of calx of lead; oe” amen. Konck- 
el likewiſe affirms, that a beautiful yellow may be obtained from fixer. 
Ked enamel is afforded by the calx of gold, and alſo by that of iron. The ber- 
mer is the moſt beautiful, and ſtands the fire very well, which the latter does not. 
Calx of copper affords a green; manganeſe, a violet; cobalt, a blue; and i iron, 
very fine black A mixture of theſe different enamels produces a great variety 
of intermediate colours, according to their nature and proportion. In this branch 
of the art, the coloured enamels are ſometimes mixed with each other, and ſome - 
times the calces are mixed before they are added to the vitreous baſess.. 

The enameller, who is provided with a ſet of good colours, is very far from 
being i in a fituation for practiſing the art, unlefs he be ſkilled in the methods ef 
applying them, and the nature of the grounds upon which they are to be laid. 
Many of the metals are too fuſible to be enamelled, and almoſt all of them are 
corroded by the action of the fuſed glaſs. For this reafon, none of the metals 
are uſed but gold, ſilver, and copper. Platina has indeed been uſed; but of its 

effects and habitudes with dep mg very little can be faid, for want of a fulkeicne 5 
number of experiments. | 

The Pg gold of 24 carats is calculated to produce the beſt effect . 
enamel. 1. Becauſe it entirely preferves the metallic brillianey without under- 
going any 2 in the fire. 2. Being leſs fuſible, it would admit of a 
more refractory, and conſequently a harder and more beautiful enamel. It is not 
uſual, however, to enamel pon finer gold than 22 carats; and the operation - 
would be very defective, if a coarſer kind than that of 18 carats were uſed. For 

in this caſe more alkali muſt be added to the enamel, to render it more fuſible, f 

and this addition would at _ ſame time render it ſofter and leſs brilliant. 


Rezeding | 
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Rehjecting all theſe exceptions, the author gives the following deſcription, by 


way of example, of fixing a tranſparent blue enamel upon gold of 22 carats. 
The artiſt begins his operation by breaking the enamel into ſmall pieces 
in a ſteel mortar, and afterwards pulveriſing it in a mortar of agate. He is care- 
ful to add water in this part-of his — which prevents the ſplinters of glaſs 
from flying about. There are no means of explaining the point at which the 
trituration ought to be given up, as this can be learned only by experience. 
Some enamels require to be very finely triturated; but others may be uſed in 
the form of a coarſe powder. As ſoon as he apprehends that his enamel is 
ſufficiently pounded, he waſhes it by agitation in very clear water, and pouring 
off the fluid as it becomes turbid. - This operation, which is made for the purpoſe 
of carrying off duſt and every other impurity from the enamel, is continued until 
the water comes off as clear as it was poured on. | 


The workman puts his enamel, thus prepared, in a white china or earthen 
faucer, with water poured on it to the depth of about one tenth of an inch. He 
afterwards takes up this enamel with an iron ſpatula, as equally as poſſible. As 
-the enamel here ſpoken of 1s tranſparent, it is uſual to ornament the ſurface of the 
gold with roſe; work, or other kinds of work, calculated to produce a good 
effect through the enamel. | Shrines = 
The thickneſs of this firſt layer depends entirely upon its colour: delicate 
colours, in general, require that it ſhould have no great thickneſs, 3 
The moiſt enamel being thus placed, is dried by applying a very clean half- 
worn linen cloth to it, which muſt be very carefully done, to avoid removing 
the enamel by any action of wiping. nes pet YH | | 

In this ſtate the piece is ready for the fire. If it be enamelled on both ſides, 
it is placed upon a tile, hollowed out in ſuch a manner, that the uncovered edges 
of the piece alone are in contact with the iron. But if it be enamelled on one fide 
only, it is fimply laid upon the plate, or on a tile. Two things, however, 
require to be attended to. 1. If the work be very ſmall, or not capable of 
being enamelled on its oppoſite fide, the iron plate muſt be perfectly flat, in 
order that the work may not bend when ſoftened by heat. 2. If the work be 
of conſiderable ſize, it is always counter-enamelled if poſſible; that is to ſay, an 
enamel is applied on the back ſurface, in order to counteract the effect which the 
other coating of glaſs might produce on the ſoft metal, when it came to contract 
by cooling. FE | i IC 

The enamellers furnace is ſquare and built of bricks, bedded in an earth 
proper for the purpoſe. It may be conſidered as conſiſting of two parts, the 
lower part, which receives a muffel, reſting on the floor of the furnace, and open 
on both ſides. N be WENT 1 | 
- _ The upper part of the furnace conſiſts of a fire - place, rather larger and longer 
than the dimenſions of the mutfel. This fire-place contains the charcoal, which 
muſt ſurround the muffel dn all ſides, excepting at the bottom. The charcoal 
is put in at a door. above the muffel, and which is cloſed when the fire is 
lighted. A chimney proceeds from the ſummit. of the furnace with a mode- 
rate aperture, which may be cloſed at the pleaſure of the artiſt, by apply- 
ing a caſt iron plate to it, This furnace differs from that of the aſſayer in the 
circumſtance that it is ſupplied with air through the muffel itſelf: for if the 

draught were beneath the muffel, the heat would be too ſtrong, and could not 
- be ſtopped: when requiites 1/7 +l oo be oh | | | 


As 
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As ſoon as the fire is lighted, and the muffel has obtained the requifite degree 
of i ignition, the charcoal is diſpoſed towards the lower part of the muffel i 
a manner as that it ſhall not fall upon the work, which is then conveyed into 
the muffel with the greateſt care upon the plate of iron or earthen ware, which is 
taken up by long ſpring pinchers. The work is placed as near as poſſible at the 
further extremity of the muffel; and as ſoon as the artiſt perceives a commence- 
ment of fuſion, he turns it round with great delicacy, in order that the fuſion may 
be very uniform. And as ſoon as he perceives that the fuſion has completely 
taken place, he inſtantly removes it out of the furnace: for the fuſion of gold 
happens ſo very near that of the enamel, that a neglect of a few ſeconds mein be 
attended with conſiderable loſfs. 

When the work is cooled, a ſecond coat of enamel is . in the ſame manner. 
as the firſt, if neceſſary. This, and the ſame cautious management of the fire, 
are to be repeated for every additional coat of enamel the nature of the work may 
demand. 

As ſoon as the number. of coatings are ſufficient, it becomes neceſſary to 
give an even ſurface to the enamel, which, though poliſhed, by the fire, is 
nevertheleſs irregular. This is done with an Engliſh fine-grained file and 
water. As the file wears ſmooth, ſand is uſed. Much precaution and addreſs 
are required in this part of the work, not only becauſe it is eaſy to make the 
enamel ſeparate in ſplinters from the metal, but likewiſe becauſe the colour 
would not be uniform if it were to be ground thinner at one part chan at 
another. | 

The deep ſcratches of the file are in the next place taken out, by rubbing the 
furface with a piece of deal wood and fine ſand and water. A poliſh i is then given 
by a ſecond ignition. This poliſh, however, is frequently inſufficient, and not 
ſo perfectly uniform as the delicacy of the work may require. 

The ſubſtance uſed by the enamellers, as a poliſhing material, is known by the . 
name of rotten-ſtone ; which is. prepared by (pounding, waſhing, decanting off 
the turbid water, ſuffering the fine ſuſpended particles 0 ſublide from this water, 
and laſtly levigating it upon a glaſs plate. 

The work is then cemented to a ſquare piece of n with a mixture of roſin 
and brick - duſt, and by this means fixed in a vice. 

The firſt operation of poliſhing is made by rubbing the work with rotten- 
| ſtone upon a ſmall ſtrait bar of pewter. Some delicacy is here required, to avoid 
ſcratching or producing flaws in the enamel, by preſſing it too hard. In this way 
the piece is rendered perfectly even: but the laſt: brilliant poliſh is given * a 

piece of deal wood and the ſame rotten- ſtone. 

This is the general method of applying enamels ; but ſome colours require 
more precaution in the management of the fire. Opake colours require leſs 
management than the tranſparent. A. variety of circumſtances muſt be attended 
to in the management of tranſparent colours ; every colour requires gold of a 
particular fineneſs. | 

When different colours are intended to be placed beſide one another, they are 
kept ſeparate by a ſmall edge or prominency, which is left in the gold for that 
purpoſe, and is poliſhed along with the enamel. 

The enamelling upon ſilver is effected nearly in the ſame manner as that of 

old; but the changes ſuſtained by the colours upon the ſilver, oy the action of 

e, are 1 more conſiderable than when gold is uſed. F 


Copper 
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Copper is not much uſed by enamellers, on account of the difficulty which 
attends the attempt to fix beautiful colours upon it. When this metal is uſed, 
the common practice is to apply a coating of opake white ante and en this 
other colours which are more fuſible than the white. 

A good effect is produced in toys, by leaving part of the gold lane. For 
this purpoſe its ſurface is cut into ſuitable compartments by the engraver. This, 
however, is an expenſive method, and is for that reaſon occaſionally imitated by 
applying ſmall and very thin pieces of gold upon the ſurface of the enamel, where 
they are fixed 12 the _ 12 iter warde cure by a wants vitreous 
coating. | FLEA 24 

After this rn of the art of enamelling, Mr. Brovguiare deſcribes a method 
of taking off the enamel from any toy, without injuring its metallic part. For 
this purpoſe, a a mixture of common ſalt, nitre and alum in powder, is applied 
upon the enamel, and the piece put into the furnace. As ſoon as the fuſion has 
taken place, the piece is ſuddenly thrown into water, which cauſes the enamel to 
fly off either totally or in part. The part which may remain is to be removed 
=p repeating the ſame operation a ſecond time. See GL ass ; alſo PorTERY. ' 

ENS MARTIS: A name anciently given to the calx of iron which ariſes in 
| foblimarion; with twice its quantity of ſal ammoniac. Medical practice does not 
ME Pace this Preparation in a "Higher rank * eſtimation than other calces 
of iron. 

ENS VENERIS.” The ens martis is in Wen dit ponſiories called by this 
name ; others direct a ſublimation to be made with fal ammoniac, and the calx of 
. vnriol, a proceſs which it is well known affords no flowers, or at leaſt 

a quantity proportioned merely to the iron with which the vitriol of copper Wy 
be contaminated. It appears, therefore, that there is no ens veneris: 

ENT ROC HI. A genus of extraneous foſſils, uſually of about an inch in length, 
and made up of a number of round joints, which, when ſeparate and looſe, are 
called trochitæ : they are compoſed of the ſame kind of plated ſpar with the 
foſſil ſhells of the echini, which is uſually of a blueiſh grey colour; and are very 
bright where freſh broken: they are all ſtriated from the centre to the circum- 
ference, and have a cavity in the middle. They ſeem to be the ee arms 
of that ſingular ſpecies of the ſea Rar-fiſh, en Ales Arboreſcens. 

"ESSAY: See Asta. 

ESSENCES. Sever of the volatile or. effencial oils are called efſences th hes: 

fumers. | 
PETHER. A very well fluid, Srodiveed! by 0 diſtilation of deny 
ſpirit with an acid. The vitriolic S is upon the whole beſt known, though 
there are various ethers made by means of other acids. As fome advantages 
may be gained by treating of on whole under one: article, 1 ſhall nn 
purſue that method. | 

Various paſſages in the vriiigg⸗ of the eaten clerics! ſafcienaly: evince, chat 
the vitriolic ether was among their ſecrets; but it was ſcarcely attended to before 
the year 1730, when a certain quantity was preſented to the Royal Society by 
Dr. Frobenius, and certain experiments were made of its moſt obvious qualities. 

When ſtrong vitriolic acid is poured upon an equal meaſure of rectified ſpirit 
of wine, the fluids unite with an hiffing-noiſe and the production of heat, at the 
ſame time that a fragrant vegetable ſmell is perceived, reſembling that of apples. 
— is In better and ſafer, however, to add the acid by ſmall portions at a time, 
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at ſuch intervals of time, as that no perceptible heat may be produced. The | 
mixture may be made in a glaſs retort, and the diſtillation performed by regu- 


lated heat on a ſand-bath, a large receiver being previouſly well adapted and kept 
cool by immerſion in water, or the frequent application of wet cloths. . The com- 
pound apparatus, fig. 2. plate I. may be advantageouſly uſed in this as in 
other diſtillations. The firſt product is a fragrant ſpirit of wine, which is followed. 
by the ether, as ſoon as the fluid in the retort begins to boil. At this period the 
upper part of the receiver is covered with large diſtinct ſtreams of the fluid, which 
run down its fides. After the ether has paſſed over, volatile ſulphureous acid 


ariſes, which is known by its white fumes and peculiar ſmell. At this period 


the receiver muſt be unluted and removed, care. being taken to avoid breathing 
the. penetrating fumes of the acid ; and the fire muſt at the ſame time be mode- 
rated, becauſe the reſidue in the retort is diſpoſed to ſwell, A light yellow oil, 
called ſweet oil of wine, comes over after the ether, and is ſucceeded by black 


and foul vitriolic acid. The reſidue varies in its properties according to the 


management of the heat. If the fire be much increaſed towards the end of the 
rocels, the volatile vitriolic acid that comes over will be mixed with vinegar. 
If the remaining fluid contained in the retort after the ether has paſſed over, be 


not urged further, it may be made to afford more ether by the addition of one- 


third of very ſtrong ſpirit ; and this may be repeated ſucceſſively, with leſs. 


quantities, until near twice the quantity of the ſpirit originally made uſe of has 
been added. 1170 | 


The ether comes over mixed with ſpirit of wine and ſome volatile vitriolic 


acid. It was uſual to add ſome diſtilled water to this product, which occaſioned. 
the ether to riſe to the top. Rectification is abſolutely. neceſſary if the ether have 
a ſulphureous ſmell ; and this is indeed the better method in all caſes, becauſe 
the water added in the old method always abſorbs about one-tenth part of its 
weight of ether, which cannot be recovered without having recourſe to diſtil- 
lation; and alſo, becauſe the ether is found to abſorb a quantity of the water. 


Simple rectification, with. the addition of a little lime or alkali, and by a gentle 


heat, is therefore preferable. 2 


Dr. Hopſon, in his General Syſtem of Chemiſtry, taken chiefly from Weigleb ®, 


has given a very copious abſtract of the experiments on ethers of M. Dollfuſs, 


related by him in his Pharmaceutiſch-Chemiſche Erfahrungen ed Leipzig, 1787, 
which well deſerves to be conſulted, and to which the reader is referred 5 
reminded, that the extreme inflammability of ardent ſpirit, and ſtill more of 


ether; the danger of exploſion which-attends the ſudden mixture and agitation, 
of concentrated acids and ardent . — the ſuffocating effect of the elaſtic 


fluids, which might fill the apartment if inadvertently diſengaged ; are all cir- 


cumſtances which require cautious management. 


Vitriolic ether is one of the lighteſt and moſt volatile of all non-elaſtic fluids. | 


Its diffipation into the air by evaporation is ſo ſudden as to produce extreme.cold. 
It is highly inflammable, burns with a more luminous flame than ardent ſpirit, 
and emits more ſmoke. © + | | g 
The action of this fluid upon ſaline ſubſtances has been little attended to. 
It does not appear to act upon lime or fixed alkalis. Cauſtic volatile alkali com- 


* Page 311. 


at 


or fuller 
information on this ſubje&t. The inexperienced chemiſt muſt, however, be 


: 
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bines with it in all proportions. Vitriolic acid combines with it, and extricates 
heat; and from this compound the ſweet oil of wine may be obtained by diſtil- 
lation. Nitrous acid cauſes an efferveſcence, and renders it more oily. It 
diffolves camphor very plentifully. . = | 
. Nitrous acid has ſo ſtrong a diſpoſition to combine with ardent ſpirit, that a 
confiderable danger of exploſion attends the mixture of theſe fluids. Both theſe 
circumſtances have given rife to a number of proceſſes for forming nitrous ether. 
It has been made by mixing the two fluids in a retort, connected with very 
capacious receivers; a method in which it is probable, that no ordinary degree 
of precaution would be ſufficient to ſecure the operator from the danger of the 
veſſel's being blown in pieces by the elaſtic fluid that is ſo ſuddenly extricated. 
It may alſo be obtained without diftillation, from a mixture of nitrous acid and 
ardent ſpirit. For this purpoſe, fix ounces of highly rectified ſpirit of wine are 
put into a ſtrong bottle, capable of containing one pound of water, and immerſed 
up to the neck in a veſſel of very cold water, in which it will be advantageous to 
put three or four pounds of ice, broken ſmall. Upon the ſpirit, in this fituation, 
and kept continually agitated, foxtr ounces of nitrous acid of the ſpecific gravity 
of 1.5, are to be poured, in four gr five ſucceſſive portions, or even more gradu- 
ally. As ſoon as the mixture jy} completed, the bottle muft be cloſed with a 
good cork, ſecured with leather and packthread, or wire; and the whole muſt 
be left in a place where it may remain undifturbed, no other attention being 
neceſſary than that of renewing the water from time to time, as it may become 
heated. In the courſe of two or three hours the tranſparency of the fluid be- 
comes troubled by an infinity of drops of ether, which are diſengaged from every 
part of its volume. This ether gradually rifes to the ſurface, and at the end of 
twenty-four hours it may be ſeparated from the reſt of the liquor by means of a 
funnel. In opening the phial, it is neceſſary firſt to pierce the cork with a 
pointed inftrument, in order that a quantity of elaftic fluid may eſcape, which 
might otherwiſe ſuddenly follow the cork, and carry part of the fluid along with 
it. The quantity of ether obtained in this way will be about four ounces. Its 
colour is of a light orange, and part is diſpoſed to eſcape with efferveſcence, 
whenever the bottle which contains it is unſtopped. This ſeems to ariſe from a 
portion of uncombined acid contained in the fluid. It muſt be rectified in order 
to have it pure; and in this proceſs it loſes near half its weight. | 
The danger attending the making of nitrous ether is leſs_when the acid is 
diluted. The method of Dr. Dehne, as deſcribed by Weigleb ®, though he uſes = 
concentrated acid, appears to be very fafe. This chemift put two pounds of 
pure ardent ſpirit into a- tubulated retort, to which a large receiver was luted, 
and added to this half an ounce of fuming nitrous acid every four hours, drop 
by drop. Twelve ounces of the acid having been introduced in this manner into 
the retort, and half an ounce more being added, the mixture began to throw up 
ſmall bubbles, though without producing any heat, and twelve hours elapſed 
before all was quiet again. By this means about an ounce of ether came over 
into the receiver, which, on the farther addition of nitrous acid, received an 
increaſe. After this, two drams of the acid only wergadded morning and even- 
ing. On the eighth day, after the firſt addition, a greeniſh ether was ſeen to cover 
the liquor in the retort, to the depth of about half an inch; but the addition of 


had General Syſtem of Chemiſtry, by Hopſon, page 514. 3 
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nitrous acid was ſtill continued, till on the twelfth day one pound and five ounces 
of nitrous acid had been introduced into the receiver. The mixture then began 
to be affected with a briſker motion, when the ether was taken off, and weighed 
one pound and one ounce, Upon the reſiduum he then poured, drop by drop, 
as before, two drams of nitrous acid morning and evening, till the acid fell to the 
bottom in the form of perfectly green globules. Dr. Dehne, in conſequence of 
much experience, affirms, that theſe bubbles are a fign that no more ether will be 
ſeparated by any ſubſequent addition of nitrous acid ; but that the mixture is 
ſaturated with nitrous acid, and will yield no further produce, unleſs ardent 
ſpirit be added. The quantity of ether ſeparated the ſecond time, amounted to 
eight ounces and three drams. So that the whole produce of ether was one pound, 
nine ounces, and three drams, afforded by adding one pound, ten ounces, and 
three drams of nitrous acid to two pounds of ardent ſpirit. The reſiduum weighed 
one pound twelve ounces, and five ounces were loſt, which was probably ether. 
The operation ſucceeds beſt in cold weather; and it has frequently been obſerved, 
that ardent ſpirit, diſtilled from oily bodies, yields more ether than when pure. 
This nitrous ether, like the foregoing, is commonly ſtill acid, and may be 
treated with a ſolution of alkali, and ſubſequent reftification. * 6 Fit 
We ſhall barely mention the other leſs. direct proceſſes for forming ni - 
trous ether: 1. A mixture, of two parts vitriolic acid and four ardent ſpirit, - 
added to four parts dry nitre, affords by diſtillation a dulcified nitrous acid, 
mixed with ether, of which two parts may be had by rectification . 2. If 
nearly one part of diluted nitrous acid be carefully poured upon two parts of 
denſe nitrous acid; and upon this there be poured, with the ſame caution, three 
parts of ſtrong ardent ſpirit ; and this compound fluid be left to ſtand in a phial 
| looſely corked, the acid and ſpirit will gradually act upon each other, and ether 
will in a day or two be formed at the top. The whole being put into a retort, 
affords two parts and more of very pure ether, by diftillation. 3. If nitrous acid 
be diſengaged in the uſual way from nitre by the addition of vitriolic acid, and 
the acid which comes over be received into ardent ſpirit, this laſt will become in 
part converted into ether, which may be ſeparated by re&ifying. The method 
is ſaid to be attended with ſome danger. | 
In certain proportions of the materials, and by due management of the 
proceſs for making nitrous ether, the nitrous acid wholly diſappears, and the 
reſidue is found to contain no nitrous acid, but ſome vinegar and the acid of ſugar. 
Nectified nitrous ether burns with a flame rather more. luminous than that 
afforded by the vitriolic ether, at the ſame time that it gives out rather more 
ſmoke, and leaves a black trace behind. In other reſpects it very much reſem- 
bles the vitriolic ether, es | 
The methods of making marine ether conſiſt in applying the marine acid, in 
the dephlogiſticated or acrated ftate, to ardent ſpirit ; for, in the common ſtate of 
the acid, their mutual action is little or none. In Mr. Weſtrumb's method, it 
is procured from four ounces of common ſalt, two of powdered manganeſe, two 
of vitriolic acid, and fix of ardent ſpirit, by means of diſtillation. The liquor 
being diſtilled to dryneſs, is poured back upon the reſiduum, and diftilled afreſh.” 
In this diſtillation, nearly thefhalf which comes over is dulcified marine acid, and 
moſt of the other half marine ether, which may be ſeparated from the reſt by the 
addition of water, | 15 | 
OE * Dollfuſs. 
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Marine ether is very tranſparent and volatile, and burns with a ſmoke and 
ſuffocating ſmell. Many chemiſts doubt the exiſtence of marine ether, and 
afſert, that the product which is ſo called is merely a dulcified ſpirit. | 
, Itis a queſtion whether any ether can be produced by the direct application of 
the acetous acid to ardent ſpirit. It appears to be a condition, that the acid 
ſhould be m-the-acrated. ſtate; and as it appears to exiſt in this ſtate (uſually . 
called radical vinegar), in moſt falts the ethereal combinations are beſt effected 
in the indirect methods. According to Weſtendorf's recipe, equal parts of the 
ſtrongeſt ſpirit of vinegar (probably the radical vinegar) and ardent ſpirit are 
mixed together, and ſuffered to ſtand for ſome days in a well-ſtopped. glaſs 
veſſel, until the mixture has acquired a peculiarly agreeable ſmell. The liquor 
is then to be poured into a retort with a receiver accurately luted on, and nearly. 
the half is to be drawn off by a gentle heat. One ſixteenth part of fixed alkali, 
diſſolved in four times its weight of water, is to be added to the diſtilled product, 
and the fluid gently agitated with a circular motion, which will cauſe the ether 
to riſe and float at the ſurface like oil, whence it may be taken off. Its quantity 
commonly amounts to half that of the ardent ſpirit employed. Half the original 
quantity of ardent ſpirit may be again added to the acetous reſidue once or twice 
more, by which means the ethereal product will be ſtill more augmented. _ 
Various methods are given of mer acetous ether by the decompoſition of 
an acetous neutral ſalt, by the addition of a mineral acid, Thus, if an ounce of 
alkali ſaturated with vinegar be diſſolved in three ounces of ardent ſpirit, and a 
little more of any mineral acid be added than is requiſite to ſaturate the alkali, 
and the maſs be then diſtilled, acetous ether will be obtained. Or if eight 
ounces of ſugar of lead be gently dried to deprive it of its water of cryſtallization, 


which amounts to rather more than one fourth of its weight; if in this ſtate it be 


put into a glaſs retort, and a mixture of five ounces of vitriolic acid, and eight 
ounces of ſpirit of wine, be poured on it, and the whole be expoſed to diſtillation 
by a very gentle heat; the firſt ounce that paſſes over will conſiſt of dulcified 
acetous acid, the next ounce will be almoſt all ether, and the whole quantity of 
ether produced will be near four ounces. | 3 | 
Acetous ether is not nearly ſo volatile as the nitrous or vitriolic. It burns with 
a blue flame like ardent ſpirit. N . 
The acid obtained by diſtillation from wood likewiſe affords an ether remark- 
able in its quantity, which conſiderably exceeds that of the ardent ſpirit made 
ule of. For this purpoſe the acid may be diſtilled from; beech wood, 
rectified a ſecond time, and then ſaturated with fixed alkali Three pounds of 
the acid require about five ounces of purified alkali (I ſuppoſe mild). By 
evaporation to dryneſs, flight fuſion, with ſubſequent ſolution, filtration, and 


evaporation, three ounces and a quarter of a foliated neutral ſalt are obtained. 


The concentrated acid of wood may be diſengaged from this by diſtillation with 
two ounces of vitriolic acid; and the quantity of acid of wood thus obtained 
weighs one ounce and three quarters. By mixing this with fan equal quantity 
of pure ardent ſpirit, and diſtilling with a ſmall retort, near two ounces and a 
quarter of ether are obtained. 6 a | 1 
A mixture of one ounce of the diſtilled acid of wood ſorrel with an equal 
quantity of ardent ſpirit, afforded by diſtillation three drams of ether, in the 
_ * Weigleb, p. 521. 115 | © 
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hands of Savary. The cryſtallized ſaccharine acid diſtilled with an equal portion 
of ardent ſpirit, afforded Bergman, firſt, ardent ſpirit, then an acid liquor, which 
by evaporation yielded cryſtallized ſaccharine acid and precipitated lime-water, 
and on the top of which floated a thin ftratum of ether, that acquired a blue 
tinge from calx of copper, and did not take fire until previouſly heated. Its 
flame was blue, . 1 
An ethereal liquor was obtained by Crell, by gentle diſtillation of equal parts 
of acid of fat and ardent ſpirit. The phoſphoric acid does not produce ether 
by direct combination with ardent ſpirit ; but the combination is ſaid to take place 
by diſtilling a due mixture of ardent ſpirit, microcoſmic ſalt, and vitriolic acid, 
the phoſphoric acid being probably expelled from its baſe in a higher ſtate of 
acidification than it poſſefles when obtained by ſuffering phoſphorus to deliqueſce 
in the air. An ether is alſo afforded by the acid of ants, treated in the ſame 
method as the acetous acid. & 45 £ | 8 
IT be acid of benzoin does not produce ether by ſimple digeſtion with ardent 
ſpirit; but when one part of the acid of benzoin is diſtilled with three of ardent 
. and half a part of common marine acid, pure ſpirit comes firſt over, and 
afterwards an ethereal combination, part of which floats at the top, and part ſinks 
to the bottom. This is not more volatile than acetous ether, and burns with a 
bright flame and ſmoke. | | . | 
_ Notwithſtanding the great improvements of modern chemiſtry, we are ſtill in 
a great meaſure at a loſs reſpecting the true theory of ethers. It was formerly 
thought, that the acid merely deprived the ſpirit of a portion of combined water, 
which prevented it from exhibiting oleaginous properties. It appears; however, 
to be aſcertained at preſent, that all ethers contain a portion of that peculiar 
acid, by whoſe action the ſpirit was changed, as may be ſhewn by ſuffering them 
to evaporate, by burning them upon water, or by proper re-agents : and it is 
alſo obſervable, that in ſome inſtances the quanrity of ether- exceeds that of the 
ardent ſpirit. Chaptal, in his Elements of Chemiſtry, afferts with confidence, 
that ether is nothing but a combination of ardent ſpirit and vital air, and adduces 
a very curious experiment, wherein he obtains an ethereal liquor by repeated 
diſtillations of good alcohol from the red calx of mercury. Valuable, however, 
as this fact appears to be, it is by no means concluſive in favour of his. opinion, 
which is overthrown, as to its generality, by the remarkable differences in the 
properties of the ſeveral ethers, and the peculiar acids ſeparable from them. Dr. 
Dollfuſs, quoted by Hopfon ®, in his notes to Weigleb's General Syſtem of 
Chemiſtry, infers that the acid made uſe of, does, by a proceſs analogous to 
combuſtion, convert the vegetable acid of the ſpirit into a coal, while another 
part of the ſame firſt- mentioned acid combines with the diſengaged oleaginous 
part of the ſpirit, and forms a ſubtle ſoap or ether. And this theory is with con- 
fiderable acuteneſs modified by Dr. Hopſon, who concludes, that the acid con- 
verts ardent ſpirit into ether by the operation of double affinity; that is to ſay, 
admitting that ardent ſpirit conſiſts of the baſes of inflammable and fixed air, or 
the vegetable principle, in combination, as inferred from Mr. Lavoiſier's analyſis 
by combuſtion +; he judges, that the vital air of the acid made uſe of unites with 
the vegetable principle, and forms acid of tartar and vinegar, while the bafis of 
| * P, 512 ; 
+ Acad, Par, 1781, and 1784. | 5 | 
| | Eh _ the 


| 91H: . L 326 J "WV 7A: 
the ſame acid combines with the inflammable baſis of the ardent, and forms ether 


which is properly an oil. | | h | 

_  ETHIOPS, MARTIAL. Iron in the form of a very ſubtle powder, and in 
the firſt ſtage of calcination. Ir was introduced into medicine under this name 
by the younger Lemery, and is thus made: Very clean iron filings are to be 
put into a glaſs veſſel, and covered with water to the depth of two or three inches. 
In this ſituation they are to be frequently agitated, until a conſiderable portion 
has acquired the form of a black powder, eafily ſuſpended in the water, By 
decantation of the turbid water, and ſubſequent repoſe, the black powder may 
be obtained. ſeparate, which is afterwards to be dried by heat in a glaſs retort, 
and ground fine upon porphyry. | | | 

The ethiops appears to be produced by the concurrent action of the air and 
water: for this laſt, when pure, acts very little upon iron. It was formerly 
ſuppoſed to poſſeſs peculiar advantages as a medicine; but there is no reaſon to 
think that the degree of calcination, in which only it differs from the other calces 
of iron, is of much conſequence to the medical exhibition of this metal. 

The martial ethiops is in a ſtate ſo nearly approaching that of the pure metal, 
that it obeys the magnet, and was uſed by Dr. Knight, to make artificial load- 
ſtones, by kneading it up with linſeed oil, | | ol | 

ETHIOPS, MINERAL. A combination of mercury and ſulphur. It is 
black, and may be made either by triturating, in a glaſs or earthen veflel, rwo 

parts of mercury with three of flowers of ſulphur, till the mercury has diſappeared ; 
or otherwiſe, by fuſing ſulphur in an unglazed earthen veſſel, taking it from the | 
fire, and mixing an equal weight of mercury by ſtirring the maſs with a ſpatula 
till it is cold. f is then to be pounded and ſifted. 1 8 | 

Mercurial ethiops is ſaid not to differ from cinnabar, except in the proportion 
of the materials. It ſeems probable, however, that the mercury may be more 
calcined in the latter than in the former compound. . 

Lemery ſays, that half the materials are loſt when the ethiops is made by fire: 
but it is probable that this muſt have ariſen from ſomething in the management; 
for the whole loſs in the cinnabar manufactory is leſs than one fortieth part. Se 
CIx NA BAR. ; 

The ethiops mineral has been given in aſthma, ſcrophula, and other diſeaſes 
ariſing from obſtruction. It is at preſent little regarded, and may certainly be 
conſidered of little efficacy, if attention be paid to the large doſes which may be 
taken of this ſubſtance, with little apparent effect on the patient. | ; 

EVAPORATION. A chemical operation uſually performed by applying heat 
to any compound ſubſtance, in order to diſpel the volatile parts. It differs from 
diſtillation in its object, which chiefly conſiſts in preſerving the more fixed matters, 
while the volatile ſubſtances are diſſipated and loſt, And the veſſels are accord- 
ingly different, evaporation being commonly made in open ſhallow veſſels, and 
diſtillation in an apparatus nearly cloſed from the external air. t 

The degree of heat muſt be duly regulated in evaporation. When the fixed 
and more volatile matters do not greatly differ in their tendency to fly off, the 
heat muſt be very carefully adjuſted : but in other cafes this is leſs neceſſary. 

As evaporation conſiſts in the aſſumption of the elaſtic form, its rapidity will 
be in proportion to the degree of heat and the diminution of the preſſure of the 
atmoſphere. A current of air is likewiſe of ſervice in this proceſs; partly from 
its abſorbing the vapours, by combining with them as they riſe, and partly Tom 
p 5 S8 
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the convenience attending the ſpeedy removal of theſe vapours when of a noxious 


or corroſive nature. 1 K. 
EU DIOMET ER. An inſtrument for aſcertaining the purity of air, or rather 
the quantity of vital or truly reſpirable air contained in any given bulk of elaſtic 
fluid. Dr. Prieſtley's diſcovery of the great readineſs with which nitrous air 
combines with dephlogiſticated or vital air, and by that means becomes precipi- 
tated in the form of nitrous acid (ſee Acip, Nitrous; alſo Air, ATMOSPHERI- 
CAL), is the baſis upon which almoſt every inſtrument of this kind has hitherto 
been conſtructed.” | 8 „ 
Mr. Cavendiſh, in the Philoſophical Tranſactions &, gives his opinion in favour 
of the eudiometer of the Abbe Fontana, chiefly becauſe the tube in which the 
mixture is made is long and narrow, and the other parts are ſo formed and 
adjuſted, that the air riſes ſlowly in one continued column up the tube—advan- ' 
tages which afford time to ſeparate the tube from the reſt of the apparatus, and 
ſhake it before the airs come quite im contact; by which means the diminution _ 
is much greater and more ſpeedy than it would otherwiſe be. Was 
For inſtance, if equal meaſures of common and nitrous air be mixed in this 
manner, the bulk of the mixture will in general be about one meaſure: whereas, 
if the airs be ſuffered to remain in contact about one fourth of a minute before 
they are ſhaken, the bulk of the mixture will be hardly leſs than one meaſure and 
two tenths ; and will be very different accordingly as it is ſuffered to remain, a 
little more or a little leſs time, before it is ſhaken. In like manner the reſult 
will be varied, if by any fault in the apparatus the air be ſuffered to rife in bub- 
bles; becauſe in this caſe it will not be poffible to agitate it ſoon enough. p 
The ſpeedy acquiſition of the maximum of diminution is another great advan- 
tage in the method; and the whole is well explained by Mr. Cavendiſh, who 
concludes, that they depend on the preſence of the water, which at the very 
inflant of the combination of the airs is by the agitation brought every where into 
contact with the precipitated nitrous acid, and conſequently abſorbs it with 
readineſs and facility. 12 25 ee fo 1 xj 885 
The eudiometer of Mr. Cavendiſh conſiſts of the following apparatus: A 
(plate II. fig. 2.) is a cylindrical glaſs veſſel, with brafs caps at top and bottom; 
to the upper cap is fixed a braſs cock, B: the bottom cap is open, but is made 
to fit cloſe into the braſs ſocket Dd, and is fixed in it in the fame manner as a 
bayonet is on a muſket. The ſocket D d has a ſmall hole in its bottom, and 
is faſtened to the board of the pneumatic tub (fig. 3. pl. I.) by the bended braſs 
F f G, in ſuch manner, that b the top of the cock is about half an inch under 
water. Conſequently if the veſſel A be placed in its ſockets with any quantity of 
air in it, and the cock be then opened, the air will run out by the cock, but will 
do ſo very ſlowly, as it can eſcape no faſter than the water can enter by the ſmall 
hole E to ſupply its place. 5 | | Sþ | 
Beſides this veſſel b, there are three glaſs bottles M (fig. 3), each with a flat braſs 
eap at bottom to make it ſtand ſteady, and a ring at top to ſuſpend it by, and 
alſo ſome meaſures of different ſizes, ſuch as B (fig. 4). Theſe are of glaſs, with 


- a flat braſs cap and a wooden handle. In uſing them they are filled with the 


air required to be meaſured, and then ſet upon a brafs knob, e, fixed on the ſhelf _ 
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of the apparatus below the ſurface of the water. This knob drives out r 


the air, and leaves only the proper quantity. | . 5 
The author uſes two different methods of mixing the airs © the firſt is, to add 
the reſpirable air ſlowly to the nitrous ; and the other to add the nitrous in the 
ſame manner to the reſpirable. He moſt commonly ules the firſt. In this 
method a proper quantity of / nitrous. air is put into one of the bottles M, by 
means of one of the meaſures here deſcribed ; and a proper quantity of reſpirable 
is let into the veſſel A, by firſt filling it with this air, and then ſetting it on the 
knob C, as was done by the meaſure. The veſſel A is then fixed in the ſocket, 
and the bottle M placed with its mouth over the cock. Then on opening the 
cock, the air in the veſſel A runs flowly in ſmall bubbles into the bottle M, which 
is kept ſhaking all the time by moving it backwards and forwards horizontally, 
while the mouth ſtill remains over the cock. + 2964-16 B 
The errors ariſing from a greater quantity of water remaining adherent to the 
inſide of the meaſures and tubes in eudiometers at one time than another, are 
found to be very conſiderable, Mr. Cavendiſh obviates them by aſcertaining the 
diminution of bulk from the weight of water admitted into the veſſels. For this 
rpoſe he ſuſpends a forked wire from one end of a balance, placed ſo as to 
ang over the tub of water, to each end of which fork is fixed a fine copper wire. 
In trying che experiment, the veſſel A, with the reſpirable air in it, is firſt weighed 
by ſuſpending it from one of theſe: copper wires, in ſuch manner as to remain 
entirely under water. The bottle M, with the proper quantity of nitrous air in 
it, is then hung on in the ſame manner to the other wire, and the weight of both 
together found. The air is then let cur of the veſſel A into the bottle M, and 
the weight of both veſſels found again, the increaſe of weight being that of a 
volume of water equal in magnitude to the air which has diſappeared by the com- 
bination. Laſtly, the bottle M is taken off, and the veſſel A weighed by itſelf, 
which gives the quantity of reſpirable air made uſe of by a ſimilar increaſe in its 
weight. Care muſt be taken in this method that the ſurfaces of the air in both 
veſſels be nearly or abſolutely on the ſame level, that the preſſure of the ſuperin- 
cumbent water may be equal on bod. . 
I have given an account of this eudiometer and the method of uſing it, becauſe 
in fact it appears to poſſeſs the means of greater 22 than any other. The 
whole paper is highly deſerving of the attention of philoſophers. | 5 
_ EUPHORBIUM. A gummy reſin exſuding from a large oriental ſhrub, 
ZZ Lad. 2) do oa hppa frm ad; on, ET 
It is brought to us immediately from Barbary, in drops of an irregular form ; 
ſome of which, upon being broken, are found to contain little thorns, ſmall 
"twigs, flowers, and other vegetable matters; others are hollow, without any 
thing in their cavity ; the tears in general are of a pale yellow colour externally, 
ſomewhat white withinſide: they eaſily break betwixt the fingers. Lightly ap- 
plied to the tongue, they affect it with a very ſharp biting taſte ; and, upon being 
held for ſome time in the mouth, prove vehemently acrimonious, inflaming and 
exulcerating the fauces, &c. Euphorbium is extremely troubleſome to pulverize, 
the finer part of the powder which flies off, affecting the head in a violent manner. 
The acrimony is ſo great as to render it abſolutely unfit for any internal uſe. 
Several correctors have been contrived to abate its virulence, but the beſt of 
them are not to be truſted to; and as there ſeems to be no real occaſion for it, 


unlef, 


* 


1 


TE X C: (ess 13 E 
unleſs for ſome external pur poſes, we think with Hoffman and others, that it 
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ought to be expunged from the catalogue of internal medicines. 
-- EXCREMENTS. However important the knowledge of the component 
parts of fecal matter may be, to facilitate our acquaintance with the animal 
fyltemy it may eaſily be imagined, that 2 of the majority of chemiſts 
would be directed to departments of the ſcience which promiſed effects ef 4 
lefs unpleaſant nature. We poſſeſs but one ſet of experiments made on this 
tubject by Homberg at the beginning of the preſent century. This philoſopher, 
in conſequence of alchemiſtical information, inſtituted a ſet of operations upon 
the fecal matter of men fed entirely upon the bread of Goneſſe * and Champaigne 
wine. He found, that, when recent, it afforded by diſtillation to dryneſs an 
aqueous, clear, infipid. liquor of a diſagreeable odour, which) contained no volatile 
alkali; but, by continuing to diſtil the reſidue by a graduated fire, he obtained 
fluid and concrete volatile alkali, a fetid oil, and a coaly reſidue; ſubſtances 
which this. ĩmperfect method of analyſis exhibits with every kind of animal 
ſubſtance. | aid viowinomelt 56 £ | F nt inte 
The human fecal matter, by lixiviation in water, filtration, and ſubſequent 
evaporation, afforded an oily ſalt reſembling nitre, which was fuſed on ignited 
coals, and took fire when heated to a certain degree in cloſed veſſels. The ſame 
fecal matter, aſter it had * oma a complete putrefaction for forty days in the 
gentle heat of a water bath, afterwards afforded by diſtillation a colourleſs oil 
without ſmell, which was the thing ſought after; but ĩt did not fix mercury, as he 
F e  aniod ior: 2 er: chai} - 
Imperfect as this examination is, it is rendered ſtill leſs generally applicable 
by the peculiar nature of the aliments from which the matter originated. For it 
cannot be doubted, but that, as the excrements are the reſidue of the food taken, 
they will differ according to the nature of that food, as is indeed ſufficiently 
evinced from their more obvious qualities. nee Si to 8 0 
EXPANSION. All bodies expand by heat; but the differences are exceed- 
ingly great between ſome bodies and others. Whether this difference may de- 
pend upon, or be connected with, any of the other known properties of the ſeve- 
bodies, cannot be inferred from any experiments yet made. Of all ſubſtances 
hitherto examined, it is found that the vegetable fibre varies its dimenſions lengthwiſe 
the leaſt by change of temperature; for which reaſon a ſtraight:grained rod of deal 
wood is found to be much preferable! to any other ſimple ſubſtance» in the con- 
ſtruction of pendulums for clocks. This ſame object, namely, the conſtruction 
of pendulums, together with other circumſtances relative to geometrical admea- 
ſurements, have rendered it of ſome importance to aſcertain the proportional 
expanſions of metals, and ſome other bodies, by change of temperature. There 
are two ways of doing this. The firſt, practiſed by Muſſchenbroek, Ellicott, 
and many others, conſiſts in the application of a train of wheels or levers, 
which magnify the motion by the increaſed velocity of the extreme part of the 
train. The other contrivance, by Ramſden, conſiſts in placing two microſcopes 
above the body whoſe dimenfions are required to be aſcertained; and as theſe 
inſtruments are fixed to a bar of caſt iron Nr Aomeed the freezing tempera- 
ture by ſurrounding it with melting ice, their diſtance does not vary from this 
| ; vert r Tec 7 i 
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Aſmall town near Paris, where the moſt excellent bread is made. | | 
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cauſe. The laſt method, practiſed by General Roy *, is much preferable to any 
other hitherto carried into effect; and it is much to be regretted that the ſub- 
ſtances examined by the General were ſo few in number. He found that the ex- 
panſions of the following ſubſtances, in each foot of length, by a change of tem · 
erature of 180 degrees of Fahrenheit's thermometer, that 1s to  fay, from =_ 
* _ to the boiling points of water, were as under. | 
ard braſs ſcale, length 421187. It expanded per foot . inch. 
Engliſh plate braſs rod 5 feet long, difficult from its thinneſs to be * free 


from warping, expanded per foot oo) 136 inch. 


Engliſh plate braſs in form of a . Perſestiy ſtrong, expanded * foor 


00227386 inch. 


Steel rod 5 feet long aid. per Gare: nod 37/468; inch. 
Caſt iron priſm feet long expanded per foot — inch. 

Glaſs tube 5; feet long expanded per foot 040093138 inch. | 
Solid glaſs rod 40 inches long expanded per foot 010096944 "FI 2] 

The braſs ſcale was ſuppoſed to be Hamburgh braſs. | f 

The makers of aſtronomical regulators availed themfelvesof the Hiferente arr. 
panſion of braſs and ſteel to make pendulums, whoſe centres of oſcillation remain 
at an in variable diftance from their reſpective centres of ſuſpenſion. Portable 
time· pieces are likewiſe made to aſcertain the longitude at ſea with conſider- 
able preciſion, by forming the rim or circular part of the balance of braſs and 
ſteel ſoldered together, the ring of braſs being outermoſt. The effect of two 
ſuch pieces of metal being ſoldered together 1s, that they change their figure 
by change of temperature. For it may eaſily be underſtood, that when a rod of 
braſs is firmly ſoldered to a rod of fteel, and the temperature of both be raiſed, 
the greater expanſion of the braſs will cauſe that fide of the compound bar to be 
longer than the oppoſite fide which is ſteel. And this cannot take place with- 
out bending of the bar, which accordingly takes place, the: brafs | fide becoming 
convex. A diminution of temperature reftores the original figure, and a fall 
— degree of diminution muſt of courſe bend it the contrary way. 

The conſtruction of time- pieces is very remotely related to the purſuits of the 
chemiſt ; but there is no department of ſcience which cannot indicate uſeful 
truths to the cultivators of other branches: this ingenious application of the dif-. 
ferences of expanſion in metals is here mentioned as a hint to the chemiſt, who 
may eaſily apply it in the conſtruction of a thermometer for meaſuring the degrees 
of heat by the actual ignition of boo metals rivetted, or otherwiſe faſtened to- 

her. 
F EXPRESSION, or PakssU nE. The j Juices of vegetables, mind the fluid parts 
of other ſoft ſubſtances, are obtained by putting them into a en or bag, 7. 
expoſing 1 it to the action of the preſs. | 

"EXTRACT. When decoction is carried to that point as to afford a ſub- 


| Kane either folid or ef the conſiſtence of paſte, this reſidual product is called 


an extract. When chemiſts ſpeak of extract or extractive matter, they moſt 


commonly mean the o 


Leden (pak of pura et. 
| * Fhiloophical Tangas vl. . | 
| 1 FARINA, 


v4 


Faxma—s BrEaD. - eee 7 HORS 242] af 
FAT. The fat of animals is a ſubſtance of the ſame nature as thoſe oils which 
are called fat oils in the vegetable kingdom. Its conſiſtence is various in different 
animals, and in different parts of the ſame animal. The fat of the human . pe- 
cies and of quadrupeds is conſiſtent, and of a white or yellowiſh colour; the fat 
of the internal parts being uſually firmer than that which is placed among the 
muſcles. It poſſeſſes all the characters of vegetable fat oils, though the crude 
fat of animals appears to contain a conſiderable quantity of mueilage or jelly 
peculiar to that kingdom, which may for the moſt part be waſhed off by agita- 
tion in a large quantity of hot water. 1 12 170 N a 
Neumann treated the fat of the gooſe, the hog, the ſheep, and the ox, in a 
glaſs retort by a fire gradually raiſed. He obtained phlegm, an empyreumatie 
and browniſh oil, and a brilliant coal. This analyſis led him no farther than to 
the concluſion, that there is little difference between fats. But modern experi- 
mentshave ſhewn that it contains an acid of a peculiar nature, for an account of 
which ſee Aeip or Far. webs | he 
"FEATHERS. We do not poſſeſs experiments that point out any difference 
between feathers and the other animal coverings, when chemically confidered. 
The horns, hair, and feathers of animals are more conſiſtent than the ſkin and 
muſcular parts, and appear to contain leſs gelatinous matter. Perhaps they 
may, on due enquiry, be found to contain a large portion of ſerum. Neumann 
found that feathers afforded more volatile alkali than hair or wool, bur leſs than 
filk. Cauftic alkali combines with them by boiling. ' | I 
- FELT SPAR. An hard ftone of the ſiliceous claſs, called likewiſe Scintillat- 
ing Spar, Fuſible Spar, and Rhombic Quartz. It is generally opake, white, red, 
yellow, brown, green, violet, or irideſcent; ſometimes cryſtallized in rhombie, 
| cubic, or parallelopipedal forms, and often irregular. Its texture, though cloſe, is 
lamellated, and it breaks like ſpar. Its ſpecific gravity is from 2400 to 2600; its 
hardneſs ſufficient to give fire with the ſteel, though it is leſs than that of quartz. 
Kirwan aſſures us that it is more fuſible without addition than the fluers, and 
forms a whitiſh glaſs which does not act on the crucibles. Borax and miero- 
coſmic falt dĩſſolve it totally in the dry way without efferveſcence, but it does 
not eaſily combine with fixed alkalis. The cryſtallized' ſort decrepitates in the 
fire. | | g | | | EATER 
It never conſtitutes veins or ſtrata, but is either found in looſe maſſes at moſt 
two inches long, or mixed with ſand or clay, or embodied” in other ones, as 
granites. = | O lee Han 1 FITS Ae; | 
s One hundred parts of the white contain about 67 of ſiliceous earth, 14 of 
argillaceous, 11 of ponderous, and 8 of magneſia. | Pr 
Mr. Kirwan fays, that this is undoubtedly the petuntſe made uſe of by the 
Saxons in their porcelain manufactories. 0 81 „ 
The Labrador ſtone is a beautiful ſpecies of this ſtone, exhibiting a variety of 
wade | Uu 2 : colours 
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the light which falls upon it. 


is the product which has been remarked as the chief in this proceſs, and is 


the great operations of nature, is cut off. 
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colours according to the poſition of the eye of the obſerver, and the direction of 
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FERMENT. See FeRMENTATION. | | J 

FERMENTATION. This word was formerly uſed in a very undefined 
and general ſenſe, to denote every change undergone by organized ſubſtances; 
of which the cauſe was not apparent; ſuch as chemiſts are apt to calh by the 


name of ſpontaneous changes. But it is at preſent confined almoſt excluſively to 


the changes which ſaccharine matters undergo in certain fituations of temperature. 


and moiſture. The putrefaction of animal bodies is likewife not unfrequently 
termed the putrefactive fermentation ; though it would, be perhaps „ 
confine this word to ſaccharine matter. xii is wid ni towioant ads 
Fermentation has been diſtinguiſhed into three ſtages: the vinous or ſpiritous, 
the acid or acetous, and the putrid or putrefactive; which are ſo, called from the 
principal products afforded during each of them reſpectively. It is aſcertained, 
almoſt beyond a doubt, that the vinous fermentation takes place only in ſuch bo- 
dies as contain faccharine juices. In this the moſt remarkable product is that 
volatile, light, colourleſs, inflammable fluid which mixes with: water in all pro- 

rtions, and is called ardent fpirit. The acetous fermentation is diftin e! | 
bh the product known by the name of vinegar, which is the leaſt defirudible of 
the mere vegetable acids. It does not appear, however, that fermentation is ab- 
folutely neceſſary for the production of this acid, which may be had. by treat- 
ing various organized bodies with: nitrous acid. In the putrid fermentation 
theſe bodies appear to be reduced into very ſunple principles. . Volatile alkali 


doubtleſs produced by the combination of inflammable and phlogiſticated air, 
which fly off in this proceſs. It may alſo. be had in a variety of direct chemical 
proceſſes.— See AL ALI, VOLATILE. | 


The acetous like the vinous fermentation is confined to vegetable ſubſtances ;. 
but the putrefactive proceſs. is moſt eminently perceived in animal bodies: Theſe 


* 


__ putrefy immediately without any other previous change, or, if the putres. 


ion be preceded by either of the other ſtages, their duration and intenſity 
are inſenſible. It is conſidered as an eſtabliſhed fact, that the three ſtages of 
fermentation always follow each other in the ſame order in ſuch hodies as are 
ſuſceptible of them all; the vinous coming firſt, which is followed by the acetous 


and putrefactive procefles. '' 


. - Theſe ſpontaneous effects are greatly retarded by extreme cold, or by ſudden. 


deſiccation, or by preſervation of the bodies in, veſſels ſo well cloſed. as to pre- 


vent the eſcape or abſorption of elaſtic fluid. The two firſt of theſe neceffarily. 


retard the chemical proceſſes, by depriving the parts of the requiſite fluidity ; and; 


it may without difficulty be underſtood, that the changes of combination cannot 
by any means be completely made, while thẽ communication with the open air, 
the great receptacle and ſolvent of volatile matter, and one of the ehief agents in 
The three conditions for the due accompliſhment of fermentation will there- 
fore be, fluidity, or moiſture; moderate heat, or a due temperature; and the 
acceſs of air. It will of courſe be modified alſo by the component parts of the 
body iſelf,. ch 12 THe * 57155 int 5 2 40 = ow = 
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wild the vinous fermentation has never been found to take place where ſugar | 
was not preſent, it appears the moſt ſimple to conſider what happens when | mere. 
fugar and water in due proportions are expoſed to fermentation. If a conſidere. 
able quantity of water, holding in ſolution about one-third. of its weight of ſugar, 
be expoſed to the air, at the temperature of about 70 degrees of Fahrenheit 
thermometer, after the addition of a ſmall quantity of yeaſt, it ſoon undergoes a 
remarkable change. In the courſe. of a few hours the fluid becomes turhid and 
frothy ; bubbles of fixed air are diſengaged, which riſe and break at the ſur- 
face. Tis e becomes more and more emden S ded a Fo is {e-; 


* A 
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When it is — to —— — liquors i in the ſtate, Ry — the, 
firſt ſtage of fermentation, it is uſual to put them into caſłs before the vinous, 
proceſs is completely ended ; and in theſe cloſed veſſels a change very n 
er to be made for many months, and perhaps for ſome years. 

t if the fermentati ve proceſs be ſuffered to proceed in open veſſels, more 
eſpecially if the temperature be raiſed to go. degrees, the acetous fermentation: - 
comes on. In this; the rg." of * atmoſphere is 2 and, the more 
ſpeedily in pro on as the ſurfaces of the liquor are often changed by lading: 
it — _ another. The uſual _ conſiſts. in — The _ 

mented liquor to the air in open caſks, whoſe aperture at the bung is covered 
Vith a tile to prevent the entrance of the rain. By the abſorption of vital air 
which takes place, the inflammable ſpirit becomes converted into an wo. If the 
liquid be then expoſed to diſtillation, pure Vinegar comes over inſtead of e 

„ 

— the ſ pontaneous decompoſition i is ſuffered to proceed beyond the; acetous | 

proceſs, the = 4 ar becomes viſcid and foul; air is emitted with an offenſive 
ſrnell,; volatile alkali flies off; an earthy ſedument is depoſited ; and the re- 
maining liquid, if any, is mere water. This is the putrefactive proceſs 8 

Modern diſcoveries have greatly elucidated the phenomena o fermentation; 
but much ſtill remains to be accurately determined concerning the proceſſes, the 
products, and their proportions. It is not clearly aſcertained. what; the yeaſt: or 
ferment performs in this operation. It ſeems probable, that the fermenta- 
tive proceſs in conſiderable maſſes would be carried; on progreſſively from the 
ſurface downwards; and would, perhaps, be completed in one part before it 
had perfectly commenced in another, if the yeaſt, which is already in a ſtate of 
fermentation, did not cauſe the proceſs to begin in every part at once. Ses 
Ba BAD, PUTREFACTION, Tanz Sea ann, Ae, Vingsax, Va- 
GETABLE: K1NGDOM.. 01 a9 ch Eat ö gat 
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" FILTRATION. - An operation, by means of which the greateſt part of 
a fluid is mechanically ſeparated from ſuch conſiſtent pens as may be mmer. | 
mixed with it. It does not differ from ſtraining. | | 

An apparatus fitted up for this purpoſe is called a filter. - The form of this i is 
various, according to the intention of the operator. A piece of tow, or wool, 
or cotton, ſtuffed into the pipe of a funnel, will prevent the paſſage of groffer 
particles, and by that means render the fluid clearer which comes through. 
Spunge is ſtill more effectual. A ſtripe of linen rag wetted and hung over the 
ſide of a veſſel containing a fluid, in ſuch a manner as that one end of the rag 
may be immerſed in the fluid, and the other end may remain without, below 
the ſurface, will act as a ſyphon, and carry over the clearer portion. Linen or 
woollen ſtuffs may either be faſtened over the mouths of proper veſſels, or fixed 
to a frame, like a ſieve, for the purpoſe of filtering. All theſe are more com- 
monly uſed by cooks and apothecaries than by philoſophical chemiſts, who, for 
the moſt part, uſe the paper called cap paper, made up without ſize. 

As the filtration of conſiderable quantities of fluid could not be effected at 
once without breaking the filter of paper, it is found requiſite to uſe a linen 
cloth, upon which the paper is applied and ſupported. 

Precipitates and other pulverulent matters are collected more ſpeedily by fil 
tration than by ſubſidence. But there are many chemiſts who diſclaim the uſe of 
this method, and avail themſelves of the latter only, which is certainly more ac- 
curate, and liable to no objection where the powders are ſuch as will admit 

of edulcoration and drying in the open air. 2 

FIRE. The word heat has been uſed with ſo much precifion by Doors Black, 
Irvine, Crawford, and others, that the word fire ſeems to have been rendered of 
little uſe, except to denote a maſs of matter in a ſtate of combuſtion, which is, 
indeed, its vulgar acceptation. The term has, however, been uſed. by many 
eminent writers, to denote what theſe great —— call the matter of n 
—For which ſee the article Hear. 

FISH. It appears from the experiments of Neumann, that fiſh afford more | 
volatile alkali by deſtructive diſtillation than the fleſh of land animals does. 
Lobfters and other ſhell fiſh have been thought to contain a diſengaged alkali; ; 
but this may with juſtice be doubted. 

FIXITY. The property by which bodies reſiſt ther action of heat, fo as not 
to riſe in vapour. It is the oppoſite to volatility. The fixity of bodies appears 
to be merely relative, and depends on the temperature at which they aſſume the 
elaſtic ſtate or form. Such bodies as aſſume this ſtate at a low temperature will 


eaſily rife ; whereas thoſe which cannot be ſo dilated but at an extreme heat, 


will remain fixed in all ordinary fituations. From the analogy of a variety of 
facts, it does not ſeem probable that any ſubſtances are abſòlutely fixed. 

Fixed bodies are, for the moſt part, denſer than thoſe which are more volatile. 
The planets neareſt the ſun are alſo found to be denſer than thoſe which are more 
remote, and are certainly formed of more fixed materials, as far as our * 
ments of beat on the ſolids and fluids of this globe can aſſure us. 

FLAME. Newton and others have confidered flame as an ignited vapour, 
or red hot ſmoke. This, in a certain ſenſe, may be true, but, no doubt, con- 
tains an inaccurate compariſon. Simple ignition never exceeds in intenſity of 
7, the body by contact of which it was produced. Bur! it appears to be well 


aſcertained, 
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aſcertained, that flame always conſiſts of volatile inflammable matter in the act of 
combuſtion and combination with the vital part of the atmoſphere. . Many me- 
tallic ſubſtances are volatilized by heat, and burn with a flame by the contact 
of the air in this rare ſtate. Sulphur, phoſphorus, and ſome other baſes of acids 
exhibit the ſame phenomenon. But the flames of organized ſubſtances are in 
general produced by the extrication and accenſion of inflammable air with more 
or leſs of charcoal. When the circumſtances are not favourable to the perfect 
combuſtion of theſe products, a portion of the coal paſſes through the luminous 
current unburned, and forms ſmoke. Soot is the condenſed matter of ſmoke. 

As the artificial light of lamps and candles is afforded by the flame they ex- 


hüibit, it ſeems a matter of conſiderable importance to ſociety to aſcertam how the 


moſt luminous flame may be produced with the leaſt conſumption of combuſtible 
matter. There does not appear to be any danger of error in concluding that 
the light emitted will be greateſt when the matter is completely conſumed 
in the ſhorteſt time. It is therefore neceſſary that a ſtream of volatilized 
combuſtible matter of a proper figure, at a very elevated temperature, ſhould 
paſs into the atmoſphere with a, certain determinate velocity. If the figure 
of this ſtream ſhould not be duly proportioned : that is to ſays if it be too thick, 
its internal parts will not be completely burned for want of Contact with the air. 
If its temperature be below that of ignition, it will not burn when it comes into 
the open air. And there is a certain velocity at which the quantity of atmoſphe- 
rical air which comes in contact with the vapour will be neither too great nor too 
ſmall; for too much air will diminiſh the temperature of the ſtream. of com- 
buſtible matter ſo much as very.conſiderably'to impede the defired effect, and 
too little will render the combuſtion languic. ; 

We have an example of a flame. too large in the mouths.of the chimneys of 
furnaces, where the luminous part is merely ſuperficial, or of the thickneſs of 
about an inch or two, according to circumſtances, and the internal part, though 
hot, will not ſet fire to paper paſſed into it through an iron tube; the ſame defect 
of air preventing the combuſtion of the 2 as prevented the interior fluid 
itſelf from burning. And in the lamp of Argand we ſee the advantage of an 
internal current of air, which renders the — — perfect by the application 
of air on both ſides of a thin flame. So likewiſe a ball ft flame is whiter and more 
luminous than a larger; and a ſhort ſnuff of a candle giving out leſs combuſtible 
matter in, proportion to the circumambient air, the N light becomes 1 in- 
creaſed to eight or ten times what a long ſnuff would have afforded. 

FLINT. A ſemi-tranſparent hard ſtone, of che ſiliceaous order, of a greyiſh, 
black, or yellowiſh colour, well known for its general utility in giving fire with 
the ſteel, It is commonly found in nodules, in beds of .chalk/or ſand, and fre- 
quently exhibits indications of its having been in a ſoft ſtate. Some foerimans | 
are hollow, and internally lined with ſiliceous cryſtals. By long expoſure on the 
- ſurface of the ground, they gradually become white on their upper ſurfacefieſt, 
and afterwards all over. This whiteneſs, in proceſs of time, penetrates; into 
the ſubſtance of the flint, forming a cralk ſometimes one-twentieth of an inch 
thick, which may be ſcraped with a knife. It has been ſaid that this is a con- 
— of flint into calcareous earth; but I know of no proof of the fact; and as 
chis white matter dees not appear to be affected by nitrous acid, Jam inclined to 
think * the flint is merely ſhattered by the weather 1 in a manner ſomewhat 


1k 
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andlogous to the effect of 1 ignition and quenching in water, which renders i it 
; White and friable. 


Weigleb! found the common flint to contain 80 parts in the 100 Wen, 18 clay, 


4 and 2 lime. It is uſed in making glaſs and pottery. 


A ſolution of ſiliceous earth, made by fuſing flints with a exe proportion of 
fixed alkali, and diffolving the mals in water, is called liquor of flints. | 
n e | The lower Part of A mine is called the floor, and the upper the 

- FLOUR. The powder of the gramnineous ſeeds, Is uſe as food i is well 

. See BRE A585. 

FLOWERS. A general adpetiadon' ſtill ned from is Ger eheintihs; and _ 
uſed to denote all ſuch bodies as have received a pulverulent form by ſublima- 
tion. Thus we have che flowers of antimony, of arſenic, of benzoin, of ſal- am- 
moniac, of ſulphur, of zinc, &c. which may be reſpectively conſulted. : 

F LOWERS OF VEGETABLES. Dr. Lewis, i in his notes on Neumann's Che- 

gives a curſory account of many experiments made with à view to aſcer- 
n how far the*colour of vegetable flowers might prove of uſe to the dyer. He 
found very few capable of being applied to very valuable purpoſes.” Many of 
the blue flowers gave out their colour to water, but none that he tried gave a 

e blue tinge to ardent ſpirit. No preparation offered itſelf with blue flowers, but 
the green lake afforded by adding lime water to the aqueous infuſton. The red 

« Howers gave, in general, their colour to water, but it was periſhable; /and his other 
© experiments'with theſe were not more productive of advantage than thoſe upon 

the blue. Yellow flowers, whether pale or deep, afforded a colour in general 
durable. Water and ardent ſpirit both extracted it. Neither acids nor alkalis 


7 were found to change its ſpecies, though they varied the ſhade ; the acids render- 
ing it paler, and the alkalis deeper. White flowers afforded a green tincture 


2 alkalis; but whether of value or not the Doctor does not ſayy. 

FLU ITT. The ſtate of bodies when their parts are very readily koveable 
in all directions with reſpect to each other. Many uſeful and curious properties 
ariſe out of this modification of matter, which form the baſis of the mechani- 
cal ſcience called hydroftatics, and are of confiderable importance in chemiſtry. 
But che attention of the chemiſt is chiefly directed to po ſtate of un; as it 

_ affect the component parts of bodies. 

A ſolid body may be converted into a fluid by heat. T Wn leſs the rempera- 
ture at which this is effected, the more fuſible the body is ſaid to be. 
Alf fluids, not excepting the fixed metals, appear, from various fats, to be 

diſpoſed to aſſume the elaſtic form, and that the more readily the higher the 
temperature. When a fluid is heated to ſuch a degree as that its ene is 


8 to the preſſure of the air, its interior parts riſe up with ebullition. 


The capacity of a denſe fluid for heat is — than that of the ſame — 
„Abe ſolid; hut leſs than when in the elaſtic If this were not the caſe, the 
c afſumprion of the fluid and elaſtic ſtate would be ſcarcely at ow progreſlive;) but 
effected in moſt caſes inſtantly as to ſenſe. See HEA. 
The ſtate of denſe fluidity appears to be more favourable to eme conibina- 
tion than either the ſolid or elaſtic ſtate. In the ſolid tate, the coheſive attrac- 
tion prevents the parts from obeying their chemical tendencies, and in the elaſtic 
1 err repulſion between the parts has in — ates lame effects. Hence 
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has been conſidered, though too haſtily, as a chemical ariom, chat corpora — 
agunt niſi fluida. = 

" FLUOR. This word has been uſed to diſtinguiſh ſuch bodies as are fie! the 
mot part fluid in the temperature of the atmoſphere. Thus, for example, the 
fluor acids, the fluor volatile alkali, are terms ſometimes ufed'; but in general the 
writers on chemiſtry have not adopted this word. 

FLUOR SPAR. This ſpar is found of different is white, renz 

green; reddiſh, purple, brown, or colourleſs, more or leſs tranſparent, and ſerv- 
ing as the matrix for the ores it envelops. Its texture is ſparry, or larly 
ſhattered, and its figure, when' regular, cubical. Its hardneſs is not ſufficient to 
give fire with ſteel. Acids do not efferveſce with it, nor diſſolve 1 it, 'unlefs 
when decompoſition takes place. Heat cauſes it to decrepitate ; but ir neither 

forms lime, plaſtet nor the Bolognian phoſphorus, by calcination. When it is placed 
in contact with à body conſiderably heated, though not ignited, it emits a phoſ- 
phorie light; but this experiment can ſcarcely be twice repeated with the ſame 
particles of the ſpar. A ſtrong heat fuſes it without addition, when it is found to 
act powerfully on the crucible, by virtue of its property of rendering argillaceous 
and other earths more fuſible. Its uſe as à flux in mine works has cauſe 
it to be called fluor or flux ſpar. All the three fluxes uſed with the blow. pipe 
diſſolve it without efferveſcence. It conſiſts of lime united to a peculiar acid.— 
See Acid or FLver. The blue fluors derive their colour moſtly from iron, 
but ſometimes from cobalt. Moſt fluors, according to Kirwan, contain a mix 
ture of argillaceous and filiceous earths, and ſome marine acid. | | 
FLUX. A general term made uſe of to denote any ſubſtance or Age 
added to aſſiſt the fuſion of minerals. In the large way, lime: ſtone or fuſible 
ſpar are uſed as fluxes; but in ſmall aſſays, the method of the great operations is 

not always followed, though i it would be very frequently of advantage to do ſo. 
The fluxes made-uſe of in aſſays or philoſophical experiments confiſt uſually of 

alkalis, which render the earthy mixtures fuſible, by converting them i into glaſs, 
or elſe glaſs itſelf in powder. © | 
- Alkaline fluxes are either the crude flux, the white flux, or the black flax: © 
Crude flux is a mixture of nitre and tartar, which is put into the crucible with 
the mineral intended to be fuſed. The detonation of the nitre with the inflam - 
mable matter of the tartar is of ſervice in ſome operations; though generally it is 
attended with inconvenience on account of the ſwelling of the materials, which 
may throw them out of the veſſel, if proper care be not taken either to throw in 
only a little of the mixture at a time, or to provide a largę veſſel. 

White flux is formed by projecting equal parts of à mixture of nitre and 
tartar, by moderate portions at à time, into an ignited crucible. In the deto- | 
nation which enſues, the nitrous acid is decompoſed, and flies off with the veę 
table acid, and the remainder conſiſts of the vegetable alkall i in a ſtate of con- 
fiderable purity. This has been called fixed nitre. | 

Black flux differs from the preceding, in the proportion 1 its ingredients Tr 
this the weight of the tartar 1s double that of the nitre; on which account the 
combuſtion is incomplete, and a conſiderable portion of the acid and tartar is 
decompoſed by the mere heat, and leaves a quantity of coal behind, on which 
the black colour depends. It is uſed here metallic ores are intended to be 
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reduced, and effects this purpoſe either by ſupplying the metal with phlogiſtonz 


or rather by combining with the vital air of the calx.—See CALCINATION. 
There is danger of loſs in the treatment of ſulphureous ores with | alkaline 
fluxes : lope honey much ar the greateſt part of che ſulphur may he diſſipated by 
roaſting, yet that whſch remains will form an bepar with the alkali, which is a moſt | 
powerful ſolvent of metallic bodies. The advantage of Mr, Morveau's reducing 
4 flux ſeems to depend on its containing no uncombined alkali. It is made of 
eight parts of pulverized glaſs, one of calcined borax, and half a part of powder 
of charcoal. Care mult be taken to ule a glaſs which contains no lead. The 
white glaſſes contain in . a large proportion, and the green bottle glailes 
are not perhaps entirely ce from Mat 1577 05 aA oil n is 
.- FORGE, FURNACE. The forge furnace conſiſts, of an hearth, upon which 
4 fire may be made, and urged by the action of a large pair gf double bellous, 
whole nozzle is inſerted through, a wall or parapet conſtructed for that purpoſe, 
It is uſeful for applying a conſiderable heat with. great expedition, and is accord- 
ingly very much uſed; by blackſmiths and other artiſans. The philoſophical 
chemiſt will find it very uſeful for 2 fuſions, reductions, and .mgſt other experi- 
Sa ee a ſtrong heat, eſpecially if the veſſels be very ſmall. Black 
lead pots, or ſmall furnaces of every deſired form, may be placed as occaſions 
require upon the hearth; and the tube of the bellows being inſerted. into a hole 
in che . of the furnace, it becomes eaſy to urge the heat to almoſt any de- 
e required Ls Eat Oz £ TRY 9 (658 393 482 3 1 5 53 mort tut 2570 
Mr. edgwood found the heat of a, common ſmith's forge. (I ſuppoſe with- 
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out any addition to the fire · place) to be leſs than, that, required for the fuſion of 5 
caſt iron, and conſiderably below that of his ſmall air furnace. 8 


A principal objection to this and every other furnace with, bellows, is the la- 
bour of working them. {MP | | 


- + ,FRITT: | The materials of glaſs are firſt mixed together, and then expoſed 
to calcination hy a degree of heat not ſufficient to melt them. The mals is then 
called fritt. The caleination deprives it of any accidental combuſtible matter 
it might have contained, and diſpoſes it to fuſion in the melting - pot with leſs 
efferveſgence than would elſe have taken place. bt of | 
FRUITS, OF VEGETABLES. In Dr. Lewis's examination. of the colour- 
ing: matters of vegetable fruits, he found that the red juices, of fruits did not 
ard a permanent dye by any treatment he uſed. The dark dull tain of the 
| dect per proved conſiderably durable. S4 GRREN is prepared from the 
berries of buckthorn, and Ax xor ro is obtained from the pellicles of the ſeeds of. 
American tree. See the words. | | 1 8 8 
FULICINOUS. Vapours which poſſeſs the property of ſmoke, namely. 
apacity, and the diſpoſition to apply themſelves to ſurrounding bodies in the 
form, of a dark- coloured powder. | 55 
FULMINATING axv FULMINATION. In a variety. of mercurial 
eombinations, it happens, that one or more of the principles aſſume the elaſtic 
ſtate with ſuch rapacity, that the ſtroke againſt the diſplaced air produces a loud 
noiſe. This is ealled fulmination, or much more commonly detonation. | 
Fulminating gold, and fulminating powder, are the moſt common ſubſtances of 
this kind, except gunpowder... Eor the former and latter of theſe, ſee the n 2 
F | 4 | - GOLD: 
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Gorp and Gx TO WD ER. The fulminating powder is made by triturating nr 
warm mortar three parts by weight of nitre, two of mild vegetable alkah, 
one of flowers of ſulphur. ' Its effects, when fufed in a ladle, ch then ſet on fire, 
are very great. The whole of the melted fluid explodes with an ihtolerable nile; 
and the ladle is commonly disfigured, as if it had received a ſtrong blow down- 
wards. A dram of the powder makes a report as loud as à cannon; but the 
noiſe of a few grains, or lingle pinch taken between the finger and thumb, is 
very unpleaſant in a room. It has very little effect, unleſs firſt melted. A mix- - 
ture of liver of ſulphur, with twice its weight of nitre, produces the ſame ex- 
ploſion, though in leſs time: whence it appears, that the alkali and ſulphur of 
the former compoſition form a liver of ſulphur; and that the exploſion, in all 
probability, ariſes from the ſudden extrication of hepatic Aif from the liver of . 
fl hur, and vital air from the nitre, which burn the inſtant they are formed. 
"URNACE. See ApPAARA Tus. 
 FUSIBILITY. That property by which bodics ale the Avid flare;/ Sock 
bodies as require a low heat for this purpoſe, are faid to be miore fuſible than 
others which require 4 higher temperature to produce the ſame effect. Bodies 
vary greatly in their fuſibility. No experiments have yet been made to indicate 
the — of theſe. differences. Tlie hardneſs, ſoftneſs; brittleneſs, flexibility, 
malleability, tranſparency, opacity, and, in a word, all the other obvious qualities, 
may, for any thing we know, be alike in two bodies, which will nevertheleſs differ 
greatly in the temperature of their fuſions: - -* ' © 
Some chemiſts have aſſerted, that I is imply 2 den 10 fite, or of de | 
matter of heat: but this opinion includes $66 e yet undecided. AE * 
be haſtily adopted. Se FLUIDIrr. | 
F USION. The act of ery Alſo the ſtate of 4 fuſed body. 9. 
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\ ALANGAL. The greater Eh is an Eaſt. 3 knotty ood, with 

feyeral circles on the ſurface, of a reddiſh brown colour on the outfide, 
and a yellowiſh white within, which greatly reſembles ginger in its ſmell, taſte, 
and chemical compoſition; but as Singer is the moſt grateful of the two, me 
galangal is ſcarcely ever uſed. 

The ſmaller galangal, which is Knotty, and marked with cirtulic ſtriæ like 
the other, commonly about the fize of the little finger, and of a brown colour 
both externally and internally, is in ſmell ſtronger and more agreeable than the 
large, and in taſte more pungent and hot, like pepper. It contains but a ſmall 
proportion of oil: fixteen ounces afforded ſcarcely two ſeruples ; though, pro- 
bablpy, if conſiderable quantities were diſtilled at once, and the diſtilled water "of 
one operation employed inſtead of freſh water in the next, the yield upon the 
Pong Youre be greater. The oil is 1 agreeable in ſmell than the ** _ 
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and wants its pungency, which of conſequence remains in the extract. Very- 
little of che oil ariſes with rectified ſpirit: the ſpirit diſtilled even from a large- 
uantity of the root has ſcarcely any taſte or ſmell. With regard to the extracts, 

he watery is rather more pungent than the ſpiritous; but the former have no- 
thing of. the peculiar flavour of the galangal, greateſt part of, which is retained in- 
the latter Sixteen ounces yielded with water fix ounces, and: afterwards with- 
ſpirit four. drams and two ſcruples: ſpirit applied at firſt extracted an ounce and. 
a half from ſixteen, and water extracted afterwards five ounces. Neumann. 
GALBANUM exudes from an umbelliferous plant, with leaves like thoſe of- 


aniſe, growing in the Eaſt Indies, but moſt plentifully in Syria and Arabia, called- 


by Tournefort, Oreoſelinum Africanum, Galbaniferum fruteſcens, aniſi folio. This: 


Juice comes over in maſſes, compoſed of white, yeHowiſh, browniſh. yellow, and: 
brown. tears, unctuous to the touch, ſoftening. betwixt the fingers, of a bitteriſh,. 


ſomewhat acrid, diſagreeable taſte, and a very ſtrong ſmell, generally. full of. bits 
of ſtalks, leaves, ſeeds, and other foreign matters, 3 5 
Galbanum contains more of a reſinous than gummy matter: one pound yields: 
with rectified ſpirit of wine upwards of. nine ounces and a half of reſinous ex- 
tract; but the gummy extract obtained by water from the ſame . quantity amounts 
only to about three ounces. The reſin, is hard, brittle, inſipid, and inodorous: 
the gummy extract has ſomewhat of a nauſeous reliſh, but could not be diſ- 
tinguiſhed to be a preparation of galbanum. The whole ſmell, flavour and ſpe- 
cific taſte of this juice, reſide in an eſſential oil, which ariſes: in diſtillation both 
with water and ſpirit, and gives a ſtrong impregnation to both: from a pound of 
albanum are obtained, by diſtillation with water, ſix drams of actual oil, be- 
2 — what is retained by the water. In this reſpect galbanum agrees with aſafœtida, 
and differs from ammoniacum. CCC 1 
The volatility of the active parts of this juice renders the common method 
of purifying it, by ſolution, colature, and evaporation, very injurious to it. The 
ſmell of the galbanum is diffuſed, during the evaporation, over the whole houſe; 
and the inſpiſſated matter, whatever menſtruum was employed, is found to have 
loſt the. diſtinguiſhing qualities of the original. juice. To prevent as much as 
poſſible this inconvenience, the ſolution ſhould be made in a diſtilling veſſel, 
and, after filtration, inſpiſſated in the ſame, fo long at leaſt as the liquor which 
diſtils has any ſmell or taſte; after which, the galbanum may be reduced to a due 
conſiſtence, by further evaporation in an open veſſel, and the oil which ariſes in 
the diftillation-mixed with it. Galbanum. may likewiſe be purified ſufficiently. 
for inferior purpoſes, as plaſters, by expoſing it in winter to a ſtrong froſt till it 
grows hard, and then pulverizing and ſiſting it. The woody, ſtrawy, ſtony, andi 
other like matters will be retained in the ſie dee. $4 LOT 4 
Galbanum, diſtilled by a ſtrong fire without addition, yields, like-other refinous- 
bodies, a large portion of empyreumatie oil, amounting to upwards of eight - 
ounces upon fixteen : it is remarkable of the oil of galbanum, that great part of: 
it appears of a blue colour, ſometimes of a deep bright blue, ſometimes of only 
a violet blue. The matter on which the blueneſs depends, appears to be either 
very volatile or very changeable: it ſoon eſcapes or changes in the air, leaving, 
inſtead of the blue, a purple coloum | SAMET SD FG: 1 2 75 
GALENA, or TRE BLACK OxE or- LEA D. This, which is the commoneſt of: 
all lead ores, and is frequently diſtinguiſhed by the name of potter's lead ore, is of 
a dark blueiſh black colour, with a certain degree of metallic luſtre. Its weight” 
is about ſeven or eight times chat of water; its figure uſually ſymmetrical, being 
N Th +4 | either 
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either cubical, or a variety of that figure; its texture lamellar, and its harditeſs varis- 
able. The component parts of galena are from fifteen to twenty-five ſulphur, from 
ſixty to eighty- five lead, and a variable quantity of ſilver; ſcarcely ever exceeding 
two parts in the hundred. Mineralogiſts affert, that the ſmallgrained galena con- 
tains the largeſt portion of ſilver; but it is not worth the extraction, if it do not 
contain one pound in three thouſand weight. Quartz is accidentally mixed with 
galena; and it ſometimes contains a very ſmall portion of iron. The reduction 
of galena may be made by pulverization, torrefaction and fuſion; with three times 
its weight of black flux. The lead is obtained in a metallic button at the bottom 
of the crucible ; and its weight, compared with that of-the ore, ſhews its com 
parative richneſs. | Ie 1 © 
The humid analyſis of this ore is: made by boiling the powder in dilated: nitrous 
acid, which takes up the metallic part, and leaves the ſulphur, the ſtony matrix; 
and calx of iron, undiſſolved. Digeſtion in marine acid will ſeparate: the iron 
from the reſidue ;- and cauſtic fixed alkali will diffolve the ſulphur. The re- 
fiduum, weighed before and after the application of the ſolvents, will ſnew the 
proportion of each. 8551 | TIER © 
Phe nitrous ſolution will contain the lead and filver: this ſolution may be 
precipitated-by-the mineral fixed alkah, and the precipitate waſhed in cold wa- 
ter, dried and weighed. After weighing, it muſt: again be. digeſted in cauſtie 
volatile alkali, which will diſſolve and take up only the calx of ſſlver: the re- 
fiduum being again dried and weighed; gives the proportion of the calx of lead, 
of which 132 grains are equivalent to 100 in lead in its metallic ſtate ; and the 
difference between the weight of: the: precipitate, before and after the application 
of the volatile alkali, givgs-the-quantity of the calx of filver, of which 129 grains 
are equivalent to-100 ofFlitver in its metallic form. See LEAD. 51 
SGALENA, PSEUDO, an ore of zinc, known in the Engliſh mine countries 
by the name of black jack, or mock lead; its principal ingredients are about 
half its weight zinc, one third ſulphur, with iron, lead, filiceous earth, water, and 
a: ſmall portion of arſenic. ws | SH | h! 1 
SGALLOFANIMALS. This humour is ſeparated in a large viſcus of the lower 


belly, called the liver; it is afterwards depoſited in a bladder, or reſervoir, calle Þ *«: 


the gall-bladder, from. which it is conveyed into the duodenum -by:a particular 
channel. | 83 | | | 
The bile is glutinous, or imperfectly fluid, like oil; of a very bitter taſte ;-: 
a green colour inclining to yellow-; and froths by aguation, like the ſolutiom 
of ſoap. - | 13 2 
If i be diſtilled on the water-bath, it affords a phlegm, which is neither acid 

nor alkaline, but putrefies. This phlegm, according to the obſervation of Mr. 
de Fourcroy, often emits a ſmell reſembling that of muſk : bile itſelf has the 

ſame property, according. to the general obſervation of butchers. When the 
| bile has given out all the water it. is capable of affording upon the water⸗bath, 
the reſidue is a dry extract, whieh attracts the humidity of the-air, is tenacious; 
pitchy, and ſoluble in water. By diſtillation in a retort, it. affords ammoniac, an 
empyreumatic oil, concrete alkali, and inflammable air. The coal, 1s: eaſily» 
incinerated. It contains iron, mild: mineral alkali, and phoſphorated lime. 

All the acids decompoſe bile, and diſengage an oily ſubſtance, which riſes to- 
the tops. The ſalts afterwards obtained by eyaporation have foda for their baſis,:. 
which ſhews that the bile. is a true animal ' ſoap, The oil which is n 
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with ſoda, is analogous to reſins, is ſoluble in ſpirit of wine, &c. The metallic 
ſolutions decompoſe bile by double affinity, and produce metallic ſoaps. | 

Bile unites with oils, and cleans ſtuffs in the ſame manner as ſoap. 

Bile is ſoluble in alcohol, which ſeparates the albuminous principle. It is 
che laſt ſubſtance which renders bile coagulable by fire and by acids; and it 1s 
this likewiſe which haſtens its putrefaction. 

The conſtituent principles of bile are, water, a ſpirirous rector, a lymphatic 
ſubſtance, a refinous oil, and ſoda. Mr. Cadet has found a ſalt in it, which he 
thought ſimilar to ſugar of milk: this ſalt is probably no other than chat which 
was diſcovered by Mr. Poulletier. 

ZBile is therefore a ſoap, reſulting from is combination of ſoda with a matter 
of the nature of reſins, and lymphatic ſubſtance, which renders it ſuſceptible of 
putrefaction and coagulation. This ſubſtance gives the bile the character of 
animalization, diminiſhes its acridity, and favours its mixture with the other 
bumours. The ſaline part renders the bile more fluid and ſoluble in water; and 
it is more acrid the more this principle abounds. Bt - 

The reſinous part differs from vegetable reſins: 1. . Becauſe theſe as not 
form, ſoap with fixed alkalis: 2. Becauſe they are more acrid, and more inflam- 
AAAS 3. Becauſe the animal refin melts at the temperature of forty degrees, 
and acquires a fluidity fimilar to that of fat: from which, however, it differs in 
being ſoluble in alcohol, in which reſpect it approaches to ſpermaceti. 

The acids which act upon bile in the firſt paſſages decompoſe it. The 
yellow colour of the excrements of infants at the breaſt, ariſes from a Gavlar:de> - 
compoſition ; and it is the reſinous part which tinges them. From the action of 
the bile upon acids, we may deduce the effect of theſe remedies when the eva- 
Cuations are putrid, and the degeneration of the bile is ſeptic. The lymph is 
then coagulated, and the excrements 'become harder, This ſhews mw a e 
why the excrements of infants are ſo frequently clotted. bf 

When the bile remains a long time in the firſt paſſages, as, for example; in 
chronical diſorders, it aſſumes a black colour, becomes thick, acquires the con- 
ſiſtence of an unguent, and forms a lining of ſeveral lines in thick he(ss inthe inteſtinal 
canal, according to the obſervation of Mr. de Fourcroy. When ſmeared on paper, 
and dried, it becomes green; diluted with water, it forms a tincture of a yellow 
green colour, from which a large quantity of black ſcales is precipitated-: with 
alcohol it likewiſe forms a black tincture, and depoſits that luminated brilliant falt 
_ diſcovered in biliary calculi by Mr. Poulletier de la Salle. This humour, which 
forms the atra bilis of the ancients, is nothing but the bile rendered thick; and 
in this caſe the effect of acids, and the danger of irritating ſubſtances, may be 
eafily accounted for. This thickening of the bile clogs the viſcera of the lower 
belly, and produces obſtructions. 

Many diſorders are referable to the predominant character of the bile. On 
this ſubject, the intereſting Memoirs of Mr. de Fourcroy may be conſulted, in 
the collection of the Royal Society of Medicine for the years 1782 and 1783. 
When this bile becomes thick in the gall-bladder, it it forms the concretions 

called biliary calculi. | 
| Mr. Poulletier has paid great attention to the analyſis of the tones. He has 
obſerved that they ate ſoluble in ardent ſpirits. When the ſolution is left to itſelf 
for a certain time, brilliant and light particles are ſeen in it, which Mr. Poulletier 
found only in the human calculi, and which appeared to him to have the — 2 
analogy with the ſalt of 3 Mr. 
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Mr. de Fourcroy has obſerved, that the diſcovery of Mr. de la Salle has been 


confirmed by the Royal Society (of Medicine), which has received ſeveral 
biliary calculi that appeared to be formed by a ſalt analogous to that which was 


obſerved by this chemiſt. They conſiſt of maſſes of tranſparent cryſtalline plates, 


ſimilar to mica or talc. The Society of Medicine poſſeſſes in its collection a ga x 


bladder, entirely filled with this ſaline concretion, 

We may, therefore, as Mr. de Foureroy obſerves, admit of tw kiach of caleuli: 
the one are opaque, and are afforded only by the condenſed bile ; the others con 
fiſt of the cryſtals we have deſcribed. Boerhaave obſerved long fince, that the 
gall- bladder of oxen, at the end of the winter, was filled with calcul ; but that 


| the freſh paſturage diſſipated theſe concretions. R 
Ho s have been propoſed as ſolvents for theſe calculi. The Acadiiny of Dijaw 


iſhed the ſucceſs of a mixture of effence of turpentine and ether. Freſh: 
— which are ſuch ſovereign remedies in deſtroying theſe coneretions, owe 
their virtue, perhaps, to che circumſtance that they develop an acid in the 
ſtomach, as we have obſerved in the treating of the gaſtric juice. © 
The uſe of the bile in the animal economy conſiſts, no doubt, in- divicin { 
thoſe ſubſtances which have undergone a firft digeſtion in the ſtomach, and 1. 
giving efficacy and force to the motions of the inteſtines. When its dur is in- 
rerrupted, it abounds in the blood, and the whole body becomes of a yellow- 
ting... 
The bile or gall is an excellent vulnerary,.externally applied: internally taken, 


it is a good ſtomachic, and one of the beſt deobſtruents the art of medicine pof.- 


ſeffes.. This kind of remedies deſerves the preference,. as being more analogous . 
to the conſtitution; and bile is a proper medicine when the W lan- 
—— or the viſcera- of the lower belly are clogged.. 

Bile, like other ſoaps, removes: ſpots. of oil, or "os grealy matter, from ſub-- 
ſtances to which they are adherent... _ bY 

- - GALLS.' See Acid oF GaLLs 
' GALLEY.. An oblong reverberatory Me th Sick a row f retorts is 

placed befide each other, with their necks protruding through lateral openings. 
' GAMBOGE is a concrete vegetable juice, the produce of two trees, both: 

called by the Indians caracapulli (gambogia gutta Lin.), and is partly. of a: 

gummy and partly of a reſinous nature, It is brought to us either in form of: 

orbicular maſſes, or of cylindrical rolls of various ſizes; and is of a denſe, com- 
pact and firm texture, and of a beautiful yellow. It is chiefly brought to us 
from Cambaja, in the Eaſt Indies, called alſo Cambodja, and Cambogia; and 
from thence it has obtained its name of cambadium, e and Sam- 


bogium. 


4 


It is a very rought and ſtrong purge: it operates both by vomit and fool; 


and both ways with much violence, almoſt in the inſtant in which it is fwallowed, . 

but yet, as it is ſaid, without griping. The doſe is from two to four grains 

as a cathartic; from four to eight grains prove emetic and purgative. The- 

_ roughneſs of its operation is diviniſhed by giving. it in a liquid form ſuſſictently; 
diluted? 


This gum reſin is ſoluble both 3 in water and in ardent: ſpirit: Alkaline folu- 
tions poſſeſs a deep red colour, and paſs the filter. Dr. Lewis informs us, that: 


it gives a beautiful and durable citron yellow ſtain to marble, whether rubbed in 
ſubſtance. on the hot ſtone, or applied as dragon's blood; ſometimes is in * 


* 
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Hl a ſpiritous tincture. When it is applied on cold marble, the ſtone is aun. 


wards to be heated to make the colour ae, 

It is chiefly uſed as a pigment. i 

GANGUE. The ſtones which fill the cavities that form che veins &. metals 
are. called the gangue, or matrix of the ore; the rocks that lie over the veins are 
called the roof; thoſe that lie under them the floor, and by ſome the hading: 
the matrix is almoſt always a finer ſpecies of ſtone than the ſurrounding rocks, 
though of the ſame e the rocks themſelves are finer grained as wag; 5 
approach the vein. | 

There is no matrix peculiarly appropriated to an metal ; it has only been RR 
marked, that tin is generally found among ſtones of the filiceous genus, and lead. 
very frequently among thoſe of the calcareous. 

GARNET, a ſtone, which, when tranſparent and of a tas colour, is eee | 
among gems. Its colour is blueiſh or yellowiſh red; its tranſparency often ob- 
ſcure, unleſs it be held to a ſtrong light. The natural form of its cryſtals is 
various, and ſeldom regular. Its texture is granular. The ſpecific gravity of 
the garnet, according to various authors, is from 3, 6 to 4,4. Its hardne(s/ is 
nearly the ſame as that of the emerald, being 2 hard than che topaz, and 

more ſo than rock cryſtal. 

A ſtrong calcining heat does not deprive i it of 1 its 88 A very conſiderable. 
heat is required to fuſe it without addi ition, when it takes the form of a black 


lag, obedient to the magnet. Mineral alkali does not attack it ſo powerfully as 


borax. or microcoſmic ſalt. . 
3 to the analyſis of Achard, che garnet contains 48, 3 of filiceous 
earth, 30 of clay, 11,6 af lime, and 10 'of ion. The opaque. garnets ſcarcely 
ve fire with ſteel, and-afford about 20 per cent. of iron. Bergman informs us, 
5 they. contain tin, and even lead, though very rarely. 27 
The garnet is a very common ſtone, frequently embodied in the maſſes of. 
compound rocks. The Syrian garnet, which is of a fine red, inclining to pur- 
ple, and very clear, though leſs. brilliant than che oriental amethyſ, is the moſt _ 
ee 3k 
GAS. This term was firſt applied by Van Helmont, to denote the permanently | 
elaſtic exhalations afforded in chemical proceſſes. Dr. Prieſtley, whoſe extenſive 
and ſucceſsful reſearches into this department of natural philoſophy have, in 


| the ſpace of a few years, produced a revolution in the ſcience of chemiſtry, uſes 


the word air as the generic term for permanently elaſtic fluids. Other chemical 
writers of great reputation have thought fit to revive Van Helmont's term, and 
confine the word air to the atmoſpheric fluid. The Engliſh philoſophers, how- 
ever, have in general followed Dr. Prieſtley ; : and as it ſeems altogether as 
Simple, to add the word atmoſpherical, vital, or reſpirable, to that air which is 
peculiarly adapted to the maintenance of life and combuſtion, as to denote it by 
any ſingle peculiar term not uſed in the enunciation of other elaſtic fluids, we 
have a0 ſo adopted the ſame rule. See AIX. a 
GASTRIC JUICE. That humour which is known by the name of the 
gaſtric juice, is ſeparated by glands placed between the membranes which line 
the ſtomach; and from theſe it is emitted into the ſtomach itſelf. 
In order to obtain the gaſtric juice in a ſtate of purity, the animals intended a 
to furniſh it are kept faſting for two days, after which the ſtomach is extracted. In 
this manner Spallanzani obtained. * ſeven ounces of this juice out of the _ . 
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firſt ſtomachs of a ſheep. The ſame naturaliſt cauſed animals to ſwallow thin tubes 
of metal, pierced with ſeveral holes, into which he had put ſmall ſponges; very 
clean and dry. He cauſed crows to ſwallow eight at a time, which were vomiret 
up at the end of three hours and a half. The juice which he obtained was 
yellow, tranſparent, falt, bitter, and leaving very little ſediment; when the bird 
was faſting. The gaſtric juice may likewiſe be procured by the vomiting which is 
excited by irritation during faſting. M. Scopoli has obſerved, that the moſt fluid» 
part is only thrown up by irritation ; and that the thicker part does not quit the 
ſtomach,” but by the aſſiſtance of an emetic. M. Goſſe, who had long accuſtomed 
himſelf to ſwallow the air, which anſwered: the purpoſe. of an'enftic:with him, 
has availed himſelf of this habit to make ſome experiments with the gaſtric juice. 
He ſuſpends his reſpiration, receives air into his mouth, and puſhes it towards 
the pharinx with his tongue. This air, rarefied in his ſtomach, produces a con- 
vulſive motion, which clears it of its contents. Spallanzani has obſerved, the 
eagles ſpontaneouſly emit a conſiderable quantity of gaſtric juice, when faſting: 
in the morning. b T ISI r ARIIEAGE 
We are indebted to Reaumur, and the Abbe Spallanzani, for very intereſting 
experiments reſpecting the virtue and effects of the gaſtric juice in digeſtion. 
They cauſed animals to ſwallow tubes of metal, perforated in various places, and 
filled with aliments, to examine their effects. The philoſopher of Pavia uſed 
purſes of thread, and bags of linen and woollen. He himſelf ſwallowed ſmall 
purſes filled with fleſh boiled or raw, with bread maſticated, and alſo in its ori- 
ginal ſtate, &c. ; and likewiſe ſmall cylinders of wood, five lines in length, and 
three in diameter, pierced with holes, and covered with cloth. ert lo rag 
M. Goſſe, availing himſelf of the facility with which he was able to vomit 
by means of the air, has taken all kinds of food, and examined the changes they 
had undergone, by returning them after intervals more or leſs remote from the 
time of deglutition. | dk 42-9; E Trcts5ir 
From theſe various experiments it follows, of wat e 66; 2 
1. That the gaſtric juice reduces the aliments into an uniform magma, even 
out of the body, and in vitro; and that it acts in the ſame manner on the ſtomach 
after death: which proves that its effect is chemical, and almoſt independent of 
vitality. 2. That the gaſtric juice effects the ſolution of the aliments included 
in tubes of metal, and conſequently defended from any trituration. 3. That 
though there is no trituration in membraneous ſtomachs, this action powerfully 
aſſiſts the effect of the digeſtive juices in animals whoſe ſtomach is muſcular, 
ſuch as ducks, geeſe, pigeons, &c. Some of theſe animals, bred up with ſufficient 
care that they might not ſwallow ſtones, have nevertheleſs broken ſpheres and 
tubes of metal, blunted: lancets, and rounded pieces of glaſs, which were intro- 
duced into their ſtomachs. . M. Spallanzani has aſcertained; that fleſh included 
in ſpheres ſufficiently ſtrong to reſiſt the muſcular action, was completely di- 
geſted. 4. That gaſtric juice acts by its ſolvent power, and not as a ferment ; 
becauſe the ordinary and natural digeſtion is attended with no diſengagement of 
air nor inflation, nor heat, nor, in a word, with any other of the phenomena of 
fermentation. Deze 55.25 D957 V,, 7 
MN. Scopoli obſerves very well, that nothing poſitive or certain can be aſſerted 
reſpecting the nature of the. gaſtric juice. It is ſometimes: acid, and ſometimes 
inſipid. M. Brugnatelli has found in the gaſtric juice of carnivorous birds, and 
ſome others, a diſengaged acid, a reſin and animal ſubſtance, united with a ſmall 
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quantity of common ſalt. The gaſtric juice of ruminating animals contains am- 
moniac, an extractive animal ſubſtance, and common ſalt. In our time the phoſ- 
phoric ſalts have been found diſengaged in the gaſtric juice. 12 ; 
It appears from the obſervations of Meſſrs. Spallanzani and Goſſe, that the 
nature of the gaſtric juice varies according to that of the aliments. This juice 
is conſtantly acid when the diet is vegetable. The Abbe Spallanzani affirms, 
contrary to Meſſrs. Brugnatelli and Carminati, that birds 1 prey have never 
afforded him an acid juice z and he affirms the ſame of ſerpents, frogs, fiſhes, & c. 
In order to ſnew clearly that there is a great difference between the gaſtric 
Juices of various animals, it is ſufficient to obſerve, that the gaſtric juice of the 
kite, the falcon, &c. does not diffolve bread, though it digeſts fleſ meat; and 
that the gaſtric juice of the turkey, the duck, &c. has no action upon fleſh, but 
converts the hardeſt grain into a pulp. _ | 8 8 
Meſſrs. Jurine, Toggia, and Carminati, have made the moſt ſucceſsful appli- 
cations of the gaſtric juice in the treatment of wounds, e 
GEANTHRAX. See PRAr. NET 
- GELATINOUS MATTER; or rr N 
GELLY, or JELLY, an animal ſubſtance, ſoluble in water, but not in ardent 
ſpirit, capable of aſſuming a well-known elaſtic or tremulous conſiſtence by 
cooling when the water is not too abundant, and liquefiable again by increaſing 
its temperature. This laſt property remarkably diftinguiſhes it from ſerum and 
white of egg, which become conſiſtent by heat. 21 8175 EE et 
- Jellies are very common in our kitchens: they may be extracted from all the 
s of animals, by boiling them in water. Hot water diſſolves a large quantity 
of this ſubſtance. Acids hkewiſe diſſolve them, as do likewiſe more particu- 
larly the alkalis. Jelly which has been extracted without long decaction, poſ- 
ſeſſes moſt of the characters of vegetable mucilage ; but it is ſeldom obtained 
without a mixture of ſerum. | : YE Ont > i PONG 
Jellies in a pure ſtate have ſcarcely any ſmell or remarkable taſte. ' By diſ- 
tillation they afford an infipid and inodorous phlegm, which eaſily putrefies. A 
ſtronger heat cauſes them to ſwell up, become black, and emit a fœtid odour, 
accompanied with white acrid fumes. An impure volatile alkali, together with 
empyreumatic oil, then paſſes over, leaving a ſpungy coal, not eaſily burned, 


and containing common falt and phoſphorated lime. 


- The nitrous acid diſengages 76% f air from jellies. | FER 
The jelly of various animal ſubſtances is prepared for the uſe of ſea-faring 
perſons, under the name of portable foup. The whole art of performing this 
operation conſiſts in boiling the meat, and taking the ſcum off, as uſual, until the: 
ſoup poſſeſſes the requifite flavour. It is then ſuffered to cool, in order that the 
fat may be. ſeparated. In the next place, it is mixed with five or fix whites of 


eggs, and ſlightly boiled. This operation ſerves to clarify the liquid, by the re- 


moval of opake particles, which unite with the white of egg at the time it be- 
comes ſolid by the heat, and are conſequently removed along with it. The liquor 
is then to be trained through flannel, and evaporated on the water bath to the 


conſiſtence of a very thick paſte; after which it is ſpread rather thin upon a 


fmooth ſtone, then cut into cakes, and, laftly, dried in a ſtove until it becomes 

brittle. Theſe cakes may be kept four or five years, if defended from moiſture. 
When intended to be uſed, nothing more is required to be done than to diſ- 
folve a ſufficient quantity in boiling water, which by that means becomes con- 
verted into ſoup. See GLVR. | 
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"GEMS. This word is uſed to denote ſuch ſtones as are conſidered —— 
kind as precious. Thele are the diamond, the ruby, the ſapphire, the eee 
chryſalite, the beryl, the emerald, the hyacinth, the amethyſt, the garn 
tourmalin, the opal; and to theſe may be added, rock cryſtal, the nerd —— or 
pebbles, the cat's eye, the oculus mundi, or hydrophanes, the chalcedony, the 
moon ſtone, the onyx, the cornelian, the ſardonyx, agates, and the Labrador- 
ſtone; for Which, conſult the ſeveral articles reſpectively. 

GIL DING. The art of covering the ſurfaces of bodies with gold. 1 
turers uſe the term improperly to denote ſilvering as well as gilding, and like- 
wiſe the various methods of producing a n colour without wally wg 
d; | 
. real pile * gold as a covering may be -porſormed; either by a | 


metallic mixture after the manner of a pigment ; or by friction, upon the ſame 


principle — black lead and coloured chalks are uſed; or by the chemical pre- 
cCipitation of gold from mercury, or ſome other fit ſolvent ; ; or, laftly, by glueing 
or — extremely thin leaves of gold to the ſurface intended to be — 

The gold prepared for painting is called ſhell- gold or gold powder, and 
be ted by amalgamating one part of gold with eight of quickſilver, ho 
afterwards evaporating the latter, which leaves the gold in the form of powder; 
or otherwiſe the metal may be reduced to powder by mechanical trituration. For 
this purpoſe, gold- leaf muſt be ground with honey or ſtrong gum- water for a 
long time; and when the 7 is ſufficiently fine, * honey or gum may be 
waſhed off with water. 

For cold gilding by friction, a ane linen rag is abel in a ſaturated ſolution 
of gold, till it bas entirely imbibed the liquor; this rag is then dried over a fire, 
and after wards burned to tinder. Now, when any ching is to be gilded, it muſt 
be previouſly well burniſhed: a piece of cork is then to be dipped, firſt into a 
ſolution of falt in water, and afterwards into the black 3 and the piece, 
after it is burniſhed, rubbed with it. 

The chemical application of 'gold to the ſorſade of metals is uſually called 
water-gilding, a term probably at firſt confined to ſuch proceſſes as demand the 
uſe of a ſolution of gold in aqua regia. If this ſolution be copiouſly diluted with 
ardent ſpirit, a piece of clean iron will be gilded by being ſteeped therein. For 
the method called Grecian gilding, equal parts of ſal ammoniac and corroſve 
ſublimate are diſſolved in nitrous acid, and a ſolution of gold is made in this 
menſtruum; upon this the ſolution is ſomewhat concentrated, and applied to the 
ſurface of flver, which ' becomes quite black; but, on being ex ed to a 4 
heat, it aſſumes the appearance of gilding. 

The method of gilding filver, braſs, or copper, by: an d is as follows : : 
Eight parts of mercury, and one of gold, are incorporated together by heating them 
in a.crucible. As ſoon as the gold is perfectly diſſolved, the mixture is 1 
into cold water, and is then ready for uſe. 

Before the amalgam can be laid upon the ſurface of the metal, this laſt is 
bruſhed over with dilute aqua fortis, in which it is of advantage that ſome mer- 
cury may have been diſſolved. Some artiſts then waſh the metal in fair water, 
and ſcour it a little with fine ſand, previous to the application of the gold 3 but 
others apply it to the metal while ſtill wet with the aqua fortis. But in either 
caſe the amalgam muſt be laid on as uniformly as poſſible, and ſpread very evenly 
with a braſs-wire bruſh, wetted from _ to time with fair Water. The E 1 
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then laid upon a grate, over a charcoal fire, or in a ſmall oven or furnace adapted 
to this purpoſe. The heat drives off the mercury, and leaves the gold behind. 
Its defects are then ſeen, and may be remedied by ſucceſſive applications of more 
| am, and additional application of heat. The expert artiſts, however, 
make theſe additional applications while the piece remains in the furnace, though 
the practice is {aid to be highly noxious on account of the mercurial fumes. 
After this it is rubbed with gilders wax, which may conſiſt of four ounces of 
bees wax, one ounce of verdigriſe, and one ounce of blue vitriol : then expoſe 
it to a red heat, which burns off the wax; and laftly, the work is cleared with 
the ſcratch bruſh, and burniſhed, if neceflary, with a ſteel tool. The uſe of the 
wax ſeems to conſiſt merely in covering defects, by the diffuſion of a quantity 
of red calx of copper, which is leſt behind after the burning. 9 T9 
Tbe gilding of iron by mere heat is performed by cleaning and poliſhing its 
ſurface, and then heating it till it has acquired a blue colour. When this has 
been done, the firſt layer of gold leaf is put on, ſlightly burniſhed down, and 
expoſed to a gentle fire. It is uſual to give three ſuch layers, or four at the moſt, 
each conſiſting of a ſingle leaf for common works, or two for extraordinary ones. 
The heating is repeated at each layer, and laſt of all the work is burniſhed. 
Painting with gold upon porcelain or glaſs is done with the powder of gold, 
which remains behind after diſtilling the aqua regia from a ſolution of that metal. 
It is laid on with borax and gum water, burned in, and poliſhed. The gilding 
of glaſs is commonly effected by covering the part with a ſolution of borax, and 
applying gold leaf upon it, which is afterwards fixed by burning. 
Tbe gilders of wood and other compoſitions deſigned to ſupply the place of 
carved: work, make uſe of two methods: the one called oil-gilding, or gilding in 
oil, becauſe the gold is made to adhere by means of an oily compoſition ; the 
other is ſometimes called water-gilding, though ſeldom, but more frequently 
burniſhed gold, on account of the burniſh it is capable of, which is one of the 
principal advantages it poſſeſſes over the other met hol. 
Sildiag in oil is performed by means of a paint ſold under the name of gold 
ſige. It conſiſts of drying oil (that is to ſay, linſeed oil boiled upon litharge), and 
mixed with yellow ochre... It is ſaid to improve in its quality by keeping. This 
is laid upon the work; and when it has become ſo dry as to adhere to the fingers 
without ſoiling them, the gold leaf is laid on, and preſſed down with cotton. This 
method of gilding is proper for work intended to be expoſed to the weather. 
The method of gilding in burniſhed gold conſiſts in covering the work with 
parchment ſize and whiting, thinly: laid on at five or fix; different times. This 
is covered with a yellow fize made of Armenian bole, a little wax, and ſome 
parchment ſize; but in this, as in moſt other compoſitions. uſed. in the arts, there 
are variations which depend on the {kill or the caprice of the artiſts. When the 
6ze is dry, the gold is applied upon the ſurface previouſly wetted with clear water. 
A certain number of hours after this application, but previous to the perfect 
hardening of the- cotnpoſition, the gold may be very highly burniſhed with a tool 
of agate made for that purpoſe. This gilding is fit only for work. within doors; 
for it readily comes off upon being wette. | | 3 
The edges of the leaves of books are gilded by applying a compoſition of one 
part Armenian bole, and one quarter of a part ſugarcandy, ground together with 
white of eggs. This is burniſhed while the book remains in the preſs, and the 
Sold is laid on by means of a little wat en. 
A | 1 ; Leather 
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Leather is gilded ichen with leaf · braſs or ſilver, but moſt 8 by t 
inen in which caſe a gold - coloured varniſh is laid over the metal. Tin-foi 
may be uſed inſtead of ſilver-leaf toe this leſs r gilding, 225 fuck works 
as do not poſſeſs flexibility. 

GINGER, is the produce both of the Eaſt and the Weſt Indies. "Two forts 
of this root are brought to us, one internally white, the other brown: whether 
they are the roots of different ſpecies of the ginger plant, or of one ſ pecies taken 
up at different ages, or in different ſeaſons, is not certainly known. This pun- 
gent aromatic is of common uſe as a ſpice, and is obſerved not to heat the 
conſtitution near ſo much as might be expected from its ſtrong biting taſte. Its 
pungency reſides not in its volatile, but in its fixed parts: the eſſential oil con- 
tains the ſmell and cilugabng flavour of the ginger, but all the kannn is 
left behind in the ſtill. 

From ſixteen ounces of the common brown ginger may be obtained a.dram. 
or a little more of oil. The ſame quantity yielded, with rectified ſpirit, an ounce 
and two ſcruples of reſinous extract, containing all the hot biting matter of the 
root: from the reſiduum, water extracted a ſtrong. mucilage, which had little or 
no taſte, was difficultly reduced to dryneſs, and weighed, when exſiccated, five 
drams and a half. Sixteen ounces, treated firſt with water, gave four ounces of 
extract, conſiderably pungent, a portion of the reſinous matter being taken up 
by the water along with the gummy: from the reſiduum, ſpirit extracted five 
ſcruples four grains of a very pungent reſin. | The indifloluble earthy matter 
amounts to near three-fourths of the root, viz. eleven ounces ſix drams and ſix- 
teen grains. Rectified ſpirit elevates in diſtillation ſome of the more ſubtile ors - 
of the oil, ſo as to taſte a little of the ginger, though not conſiderably. . 

The white ginger contains more ſoluble matter than the brown. From an- 
teen ounces of this ſort were gained five ounces five drams and a ſcruple of 
watery, and afterwards three drams twelve grains of ſpiritous extract. Spirit 
applied at firſt, extracted one ounce and three drams wanting a few grains; 8 
and water applied afterwards, took up four ounces and a half: ſo that the in- 
diſſoluble part does not amount quite to ten ounces. on ſixteen. The quantity 
of eſſential oil is nearly the ſame as in the brown ſort. Neumann. 

GINSENG. Panax quinquefolium Lin. A ſmall root brought from North 
America, and ſometimes from China; an inch or two in length, taper, finely 
ftriated, of a whitiſh or yellowiſh colour. It has a very ſweet taſte, nnn, 
with a flight bitteriſhneſs and warmth... 

The Chineſe are ſaid to have a very extraordinary opinion of the virtues of 
this root, and to look upon it as an univerfal reſtorative in all decays, from age, 
intemperance, or diſeaſe, The great value there ſet upon it has prevented its. 
being exported from thence into other countries, and its diſcovery in North. 
America is but of late date; ſo that among us it has hitherto. been very rarely 
made uſe of, although, from what can be judged of it from the taſte, it ſeems 0 
deſerve ſome regard, eſpecially as it is no procurable in plenty. 

The American ginſeng appears opake and white when broken; and though i it, 
produces a good price in the Chineſe market, yet it is vaſtly leſs valuable than. 
the ginſeng of Chineſe growth, which is nearly as tranſparent. as horn. This, 
property ſeems to have been produced by art, perhaps oF long-continued and. 
ey boiling in water. 

- GIRASOLE, a name given by the Icalians, to the opal, which i is of the flint 

8 Kind, 
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kind, and remarkable for the mutability of its colours, according to the various 
directions of the light which falls on it, and the poſition of the eye of the 
obſerver. | j | | 


GLACIES MARIE. A name given to the clear tranſparent gypſum, or vi- 
triolated lime. It is ſeldom uſed. 4% I I 4G Z | 
GLASS. The vitriform ſtate is that of an incombaſtible body, which has 

been fuſed by a red heat. All ſubſtances, therefore, of ſufficient fixity to ſuffer 
ignition, and ſufficient fuſibility to be rendered fluid by the greateſt temperatures 
we are capable of producing, may be converted into glaſs. The metals, though 
fixed enough to ſuſtain ignition, and fuſible under that temperature, are not con- 
verted into glaſs until they have paſſed through the proceſs of calcination or 

It is probable that all ſubſtances which do not riſe into the atmoſphere by heat, 
nor combine with it in combuſtion, are in their own nature vitrifiable, that is to 
ſay, fuſible; and that the differences between bodies in this reſpect are merely 

relative to our power of producing heat. We ſhall not however inſiſt more fully 
upon this extended view of the ſubject, but ſhall proceed to conſider glaſs as a 
body more or leſs tranſparent, very hard, brittle, fuſible in a ſtrong heat, artificially 


* 


prepared by fire electric, by friction, and ſearcely, if at all, affected by the action 
of air, water, ardent ſpirit, oil, or the major part of ſaline ſubſtances. 155 
When, or by whom, the art of making glaſs was firſt found out, is uncertain: 
ſome will have it invented before the flood; but without any proof. Neri traces 
the antiquity of this art as far back as the time of Job: but Dr. Merret will have 
it as ancient as either pottery, or the making of bricks; becauſe, that a kiln of 
bricks can ſcarce be burnt, or a batch of pottery be made, but ſome of the bricks 
and the ware will be at leaſt ſuperficially turned to glaſs; ſo that it muſt have 
been known at the building of Babel, and as long before as the making of 
bricks was uſed. It muſt have been known conſequently among the Egyptians, 
- when the Iſraelites were employed by them in making bricks. Of this kind, no 
doubt, was that foſſil glaſs mentioned by Ferrant. Imperat. to be found under 
ground where great fires had been. The Egyptians indeed boaſt, that this art was 
taught them by the great Hermes. Ariſtophanes, Ariſtotle, Alexander Aphro- 
diſeus, Lueretius, and John the divine, put us out of all doubt that glaſs was 
uſed in their days. = | | | | 
Mlioſt of the glafſes made for direct uſe, conſiſt of an earthy ſubſtance called 
the baſis, and a ſaline or metallic ſubſtance called the flux. The baſis is uſually 
filiceous earth, the falt an alkali, and the metal lead. But various admixtures 
of earth and metallic calees are uſed in the actual practice of the art. None of 
the acids, except the phoſphoric, are ſufficiently fixed to withſtand the heat re- 
quired to form the vitreous combination with an earth; and this ſalt has not yet 
been afforded cheap enough to be uſed except in aſſays by the blow - pipe. The 
fluxes in glaſs. making are uſeful, not only becauſe more fuſible than the earthy 
matter, to which they communicate the ſame property, but likewiſe as ſolvents 
which combine with it in the dry way, and in ſome inſtances produce a com- 
pound poſſeſſing greater fuſibility than belonged to any of the ingredients. See 
CALCAREOUS EARTH, p. 301. e hs 1 
The earthy ſubſtances made uſe of in the compoſition of glaſs are, quartzoſe, 
ſand, flint, gypſeous ſpar, chalk, and the like, either ſingly or in various pro- 
portions; except, however, that che ſiliceous earth is not to be diſpenſed with. 
Wy” : | The 
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The ſaline additions conſiſt either of barilla or ſoda, common pot-aſh, or wood-/ 
aſhes, and amount to about one - third part of the whole. Theſe ſubſtances are 
purified and pounded with greater or leſs care, according to the excellence of the 
glaſs intended to be produced. H the materials were put into a veſſel and ex- 
poſed to fuſion, they would froth and ſwell much, partly on account of the eſcape 
of moiſture and other volatile matter, and partly by reaſon of ſome elaſtic fluid 
which appears to be extricated at the time of the combination of the bafis and 
the flux. Various impurities of an inflammable nature would likewiſe remain 
unconſumed in the body of the glaſs, and injure its our. To prevent theſe 
inconveniences, the compoſition is kept for the ſpace of four and twenty hours 
in a furnace of a particular conſtruction, at a degree of heat not ſufficient to pro- 
duce complete fuſion, and with acceſs of air. It is repeatedly ſtirred during this 
_ calcination, and becomes at length converted into an imperfect glaſs called fritt. - 
This is put into the melting- pots, and fuſed by the ſtrong heat of a reverberatory 
furnace. The fuſed glaſs has the property of ſticking to an iron rod or tube, 
by which means it is taken out, either to afcertain 'a ftate of perfection, or to 
blow it into ſuch utenſils as may be wanted. The unvitrifiable ſalts, or fuck 
as do not enter into combination with the earth, ſwim at the top of the veſſel, 
forming the ſubſtance called ſandiver, or glaſs gall, which muſt be ſcummed off. 
Neri's Art of Glaſs- Making, and other books, may be conſulted fora deſeription 
of the mechanical part and utenſils of this art. In general, the glaſs is taken out 
by dipping an iron tube into the pot, and the quantity to be uĩed at once, is re- 
gulated by a proceſs ſomewhat reſembling that of the tallow-chandlers; that is to 
y, the part firſt dipped out is ſuffered to cool a little, and ſerves as the re- 
ceptacle for more glaſs to be taken up at a ſecond dip, and ſo forth until the 
quantity is ſufficient. The lump of glaſs may be ſoftened at pleaſure, by holdin 
it before the mouth of the furnace. The workman renders it hollow, and of a 
ſpherical form, by blowing through the tube. This ſphere may be converted into 
a cone, à cylinder, or any other folid, whoſe tranſverſe ſeckion is a circle, by roll- 
ing it 4 a flat plate of iron. It may be ſtretched in length by ſwinging the tube 
in the air, or giving it a vibratory motion like that of a pendulum. The workmen 
ſhew great dexterity in heating the glaſs in the various ſtages of the manipula- 
tion. They do this in ſuch parts as they are deſirous of extending; and on other 
occaſions they cool certain parts of their work, by fanning the air againſt it. The 
glaſs, in the ignited ſtate it poſſeſſes after it comes out of the pots, is very tough 
and flexible, may be cut with ſhears, bended with pincers, preffed into moulds, 
and wrought in a variety of methods dependent on theſe properties, of which the 
artiſts very dexterouſly avail themſelves. | ied: the Sabie 
As far as obſervation has hitherto directed us, it appears to be a general rule, 
that the hardneſs, brittleneſs, elaſticity, and other mechanical properties of con- 
gealed bodies, are greatly affected by the degree of rapidity with which they aſſume 
the ſolid ſtate. This, which no doubt is referrible to the property of eryſtalliſation, 
and its various modes, is remarkably ſeen in ſteel and other metals, and ſeems: 
to obtain in glaſs. When a drop of glaſs is ſuffered to fall into water, it is found 
to poſſeſs the remarkable property of flying into minute pieces, the inſtant a ſmall 
part of the tail is broken off. This, which is commonly diſtinguiſhed by the 
name of Prince Rupert's drop, is fimilar to the philoſophical phial, which is a. 
ſmall veſſel of thick glaſs ſuddenly cooled by expoſure to the air. It poſſeſſes. 
the property of flying in pieces when the ſmalleſt piece of flint or angular pebble: 
CY 3 4 ; | 3 
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is let fall into it. Many explanations have been offered to account for theſe and 
other ſimilar appearances, by referring to a ſuppoſed mechaniſm or arrangement 
of the particles, or ſudden confinement of the matter of heat. The immediate 
cauſe however appears to be derived from the fact, that the dimenſions of bodies 
ſuddenly cooled, remain larger than if the refrigeration had been more gradual, 
Thus the ſpecific: gravity of ſteel hardened by ſudden cooling in water is leſs, and 
its dimenſions — greater, than that of the ſame ſteel gradually cooled. 

It is more than probable that an effect of the ſame nature obtains in glaſs; ſo that 
the dimenſions of the external and ſuddenly cooled ſurface remain larger than 
are ſuited to the accurate envelopment of the interior part, which is leſs ſlowly 
cooled, In moſt of the metals, the degree of flexibility they poſſeſs, muſt 
be ſufficient. to remedy this inaccuracy as it takes place; but in glaſs, which, 
though very elaſtic and flexible, is likewiſe exceſſively brittle, the adaptation 
of the parts, urged different ways by their diſpoſition to retain their reſpective 
. dimenſions, and likewiſe to remain in contact by virtue of the coheſive attrac- 


tion, can be maintained only by an elaſtic yielding of the whole, as far as may be, 


which will therefore remain in a ſtate of tenſion. It is not therefore to be wondered 
_ at, that a ſolution of continuity of any part of the ſurface ſhould deſtroy this 


equilibrium of elaſticity; and that the ſudden action of all the parts at once, of 


fo. brittle a material, ſhould deſtroy the continuity of the whole, inſtead of pro- 
ducing an equilibrium of any other:kind.. 264 <5 TIRE 26500 
. Though the facts relating to this diſpoſition of glaſs too ſuddenly cooled are 


numerous and intereſting to the philoſopher, yet they conftitute a ſerious evil 
wich reſpect to the uſes of this excellent material. The remedy of the glaſs-maker 


confiſts in annealing the ſeveral articles, which is done by placing them in a fur- 


nace above the furnace of fuſion. The glaſſes are firſt put into the hotteſt part of 
this furnace, and gradually removed to the.cooler parts at regular intervals of time. 


By this means the glaſs cools very ſlowly throughout, and is in a great . meaſure 
free from the defects of glaſs which has been too haſtily cooled. 1 


It is difficult to ſpeak with any preciſion concerning the materials, proportion, 
and management neceſſary to make the different kinds of glaſs, ſuch as the green 
glaſs for bottles, the greeniſh or bluejſh glaſs for windows, the white glaſs for 

mirrors, the white flint glaſs for bottles, and the cryſtal glaſs uſed for the finer wares, 
called cut glaſs, not to mention the denſe white glaſs made expreſsly for optical 

uſes. . All theſe are made of better quality at ſome manufactories than at others; 
and it. is probable that this ſuperiority of produce is thus confined by the na- 
tural diſpoſition for ſecrecy which prevails among men, whoſe pecuniary ſucceſs 
in a great meaſure depends on their monopolizing the effects of their own ſkill. 


Far be it from me to pretend to confider this proceeding as immoral. On the 


— 


Fontrary, I very much doubt whether any ſpecies of property can be defended 


under a title in any reſpect ſo ſtrong as that which a man muſt hold in his own 
ſuperiority of intellect and exertion, I mean fimply to obſerve in this place, that, 
from the cauſes here mentioned, it is impoſſible to give a minute account of the 


art. The green glaſs is made from impure. materials; the baſis conſiſting of a 


ferruginous ſtone or ſand, and the alkali being ſuch as can be the moſt cheaply 
purchaſed. The colour chiefly depends on the iron; and the glaſs is harder, 
more durable, and leſs deſtructible by acids remaining in it for a long time, the 
leſs the quantity of alkali, and conſequently the greater the heat. Pit coal is uſed 
as fuel in the Engliſh glaſs-houſes. It: produces a more intenſe heat . . 
. | pin „„ 8 Chapoa,; 


Ve 


dut of the priſm on the other fide, not only re 
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__ Chaptal, in his Elements of Chemiſtry, mentions the ſucceſsful eſtabliſhment of 


a maànufactory of opaque bottles of exceflive ſtrength and lightneſs, compoſed 

chiefly of baſaltes ; but he relates that the eſtabliſhment failed, chiefly on account 

of the quality of the baſaltes, which did not conſtantly prove the ſame, but, be- 

coming in the latter ſtages of the undertaking more calcareous, produced an article 
of a periſhable nature. £2 ES a | 


All the white glaſſes owe their clearneſs to the purity of the materials. The 


fineſt filiceous ſand is fuſed with purified alkali. The calces of lead act as a 


powerful flux, and are much uſed in compoſitions of this nature. They give 
denſity, ſoftneſs, and a diſpoſition to take a brilliant poliſh. * 5 

Optical wriœrs teach us, that the refracting teleſcope conſiſts of a convex lens, 
called the object lens, in the focus of which the image of a remote object is formed; 
and that this image is ſeen magnified and diſtin& by a microſcope applied to it, 


which forms the apparatus at the other end of the teleſcope. It may eafily be 


imagined, that if the focal image be indiſtinct, or if there be a number of focal 
images occupying different parts of the field of view of the teleſcope, the effect 


will be leſs perfect, and the magnifying power muſt be leſs, in order that the 


confuſion may be at all tolerable. Whenever a ray of white or compounded 
light is refracted out of its courſe, by paſſing into another ſimple medium of dif- 
ferent denſity from that through which it originally paſſed, it is found to be ſe- 
| parated into its component parts, which produce the ſenſations of various co- 
3 0 This ſeparation is made by virtue of the different properties poſſeſſed by 
the ſeveral rays of light, by which ſome are more refracted in like circumſtances 
than others. Thus the blue is more refracted than the green and yellow, and 
theſe are more refracted than the red rays. Whence it follows that a pencil of 
white light, which paſſed in parallel rays to a wore. or priſm of glaſs, will come 
| | racted in the whole, but dif- 
ferently refracted as to its parts; the red being leſs turned out of its courſe than 
any of the other rays, and the violet being the moſt deflected of any. And this dif- 
ference of direction will be greater, the greater the mean refraction. The edges 
of a convex lens may be conſidered as wedges of the ſame nature, with regard to 
the light, as the priſm here mentioned. Such a lens, refracting the red rays leſs 
than any other, will form a red image at a certain focal diſtance. The yellow 
rays, being ſomewhat more refracted, will afford a yellow image, at a diſtance leſs 
remote from the lens'; and, for ſimilar reaſons, there will be formed, at till nearer 
_ diſtances, images of. green, blue and violet, with all the intermediate ſhades' of 
colour. The entire focal image will conſiſt of all theſe images irregulatly com- 
bined. It has been diſcovered, that the quantity of diſperſion is greater in ſome 
kinds of glaſs than in others, while the mean refraction or focal length remains 
the ſame. Two priſms of ſuch different kinds of glaſs, producing the fame mean 


refraction towards contrary parts on a ray of light, would not therefore correct the 


 cglorific diſperſion, though the ray would proceed onward nearly in its original di- 
rection. It would be neceſſary, in order that this diſperſion produced by the one 


_ glaſs ſhould be accurately corrected by the other, that the mean refraction ſhould 


be greateſt in that which poſſeſſed the leaſt power in diſperſing the rays of light; 
and, in this caſe, the colourleſs emergent ray would not proceed in its fitſt di- 
rection. To apply this doctrine to teleſcopes—Suppole a convex lens formed of 
ſuch glaſs as afferded very little colorific diſperſion of the rays, and à concave 
lens of ſuch glaſs as afforded much * this effect: it will follow, that when tlieſe 
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 glaG-houſe has aſſured me, that the original receipts and practice are ſtill followed 
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two lenſes poſſeſs ſuch a figure as that the concave ſhall deſtroy the priſmatic 
colours produced by the convex, the exceſs of mean refraction muſt be in the 
latter; and conſequently, that the compound glaſs will act like a convex lens, 
and produce a real colourleſs focal image. „ „ ; 
The problem of conſtructing teleſcopes which ſhall be truly achromatic, de- 
pends, as we have before obferved, chiefly on the perfection to which the glaſſes 
can be brought. The general facts reſpecting glaſſes for this uſe are, that lead, 
and probably other metallic calces, increaſe the diſperſive power more than alkalis, 
and theſe laſt more than earthy fluxes; and that an addition of alkali to glaſſes con- 
taining lead, ſerves greatly to diminiſh the mean refraction, without much affecting 
the diſperſive power occaſioned by the metal. Hence it might ſeem eaſy to 
compoſe ſuch glaſs as the theorems of the optician demand; but the practice is 
by no means ſo ready. Regular refraction demands that the medium ſhould 
poſſeſs an uniform denſity throughout; or, in other words, that the parts of the 
laſs ſhould be well combined together. This however is ſeldom the ue, eſpecially 
in the denſe metallic glaſs. It is found, that the great fuſibility of the glaſs of lead 
cauſes it to flow, and occupy the interſtices between the particles of the ſand be- 
fore theſe are melted. So that ſome very bright and apparently homogeneous 
glafſes exhibit an infinity of ſmall focal images of a candle, when examined by a 
magnifier, which are produced by rounded particles of ſand remaining in every 
part of the ſubſtance. Another fault, till more common, conſiſts in veins of a 
different denſity from the reſt, partly ariſing from imperfe& fuſion, and partly 
from the denſity of the glaſs in the pots being greater the lower its poſition. - 
Various have been the attempts to remedy theſe defects, more eſpecially ſince 


che Board of Longitude has offered a conſiderable premium for this object. We 


do not, however, poſſeſs any ample detail of theſe unſucceſsful experiments. It is 
e underſtood, that it is in vain to endeavour to make this glaſs in ſmall 


_ furnaces, becauſe the heat in theſe is continually varying, and is either too low 


for the requiſite fluidity, or ſo high as to extricate bubbles of elaſtic matter; whereas 
a ſteady heat is required for the purpoſe. Macquer and others have attempted 


to correct the evil by repeated fuſions and pulverization of the glaſs, and by 


expoſing it to long continued fires ; but without ſucceſs. It is faid, that one 
of the practices in our glaſs-houſes conſiſts in lading the melted matter from one 
to another in the furnace. - But this, on account of the heavy duty of exciſe, 
and the impolitic manner in which it is levied, cannot he done to any great ex- 
tent in this country. If the glaſs be ſuffered to cool in the pots after a good 
fuſion, its parts take a ſymmetrical arrangement, of the nature of cryſtallization, 
by which the light is acted upon in a manner independent of its figure, which 
is thought to be a great impediment to its optical uſe. Mr. Kier, who has had 
much experience in this branch of chemiſtry, is diſpofed to recommend the trial 
of component parts different from any which haye yer been admitted into the 
common glaſles. | | . 
Without preſuming to ſpeculatein a departmentof ſcience wherein my experience 
is much confined, I ſhall point out a few facts which may be of uſe to the philoſo- 
phical operator, and leave the manufacturer to his own trials. It is generally af- 


* Sirmed, that Mr. Dollond made his original experiments, and conſtructed thofe ex- 


cellent three-foot glaſſes (which at preſent bear ſo high a price, and are not to be 
made) with one ſingle pot of glaſs made at the glaſs-houſe near Wellcloſe Square, 
and that none of the ſame quality has fince been made. But the proprietor of that 
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in the making of optical glaſs : that the principal opticians always complain of the 
bad quality of the glaſs, but never fail to take the whole quantity he makes at/ 
their requeſt ; and that when they renew their orders, they always defire it may 
be exactly the ſame as the laſt, From theſe circumſtances I think it probable, 
1. That though one pot of glaſs may differ from another, yet there may be 
As good glaſs obtained for optical uſes now as formerly, if an optician {killed in 
the theory and practice, like the late Mr. Dollond, were to undertake the taſk of 
adapting the curvatures, and ſelecting the belt lenſes. 2. That Mr. Dollond's pur- 
pole as a tradeſman being now anſwered, by the eſtabliſhment of an extenfive buſi- 
neſs, he has not the ſame motives for exertion upon powerful teleſcopes as actuated 
bis father. 3. That the profits of this trade are greater, and more certain, when 
many hundreds of cheap perſpectives are made by common worknien, than when 
a few extraordinary teleſcopes are made by the moſt excellent artiſts, ſuperin- 
tended by the maſter himſelf; and, confequently, it is not the intereſt of an 
eſtabliſhed houſe to extend the latter branch. 4. That it is not the intereſt of a glaſs 
manufacturer, who can gain a large and regular income by making common uten- 
fils, to employ his time in coſtly experiments upon optical glaſs, which, if brought 
to perfection, would afford but a moderate demand, probably no greater than he 
now experiences: and, therefore, that the improvement of achromatic telefcopes 
is rather to be expected from a man of ſcience, who may be a practical chemiſt, 
than from mere tradeſmen. | | Es 
I ſuſpe& the opinion to be ill founded, that thoſe kinds of glaſſes are unfic 
for optical uſes, which are veiny or clouded, or otherwiſe unpromiſing. On the 
contrary, there are reaſons to think that the defects of glaſs ariſe from irregularities 
too minute and numerous to be diſcerned or diſcovered in any way, but by the 
actual proof of conſtructing a teleſcope. There are good glaſſes which abound 
with the larger veins ; and I poſſeſs two achromatic lenſes, each of thirty inches 
focus, whoſe obvious qualities, and excellence as object glaſſes, differ very much, 
and in oppoſite reſpects. They are each compoſed of a convex of crown-glaſs 
applied to a concave of flint. The one was conſtructed for the tube of an W as bs 
nomical quadrant. It produces no colour, has no aberration from figure, and, 
when the eye is placed in its focus ſo as to receive the pencil of light from a fixed 
ſtar, the whole aperture is uniformly covered wvith light. The other glaſs, though 
perfectly ſimilar, was made for a pocket perſpective. It produces ſcarcely any 
colour, has conſiderable aberration from figure, and, when the eye placed in its 
focus receives the light of a fixed ſtar, the whole aperture is covered with light 
of an irregular, curdled, or clouded appearance. I have no doubt but the former 
glaſs was applied to the ſuperior, and the latter to the inferior uſe, from their 
obvious qualities: but when they are examined by the true teſt of optical ex- 
cellence, the application of a large magnifying power, the former: proves dark 
and indiſtinct, while the latter exhibits the object bright and well defined, and 
is on the whole an excellent lens. | ! BRIT | | 
Mr. Reaumur was the firſt who made any direct experiments upon the con- 
verſion of glaſs into porcelain, which takes place by the evaporation or abſorption 
of its alkali, during the continuance of a degree of heat leſs than is ſufficient to melt 
it. Saline glaſſes are the beſt for this purpoſe ; and the leſs ſalt they contain, the 
more readily they are converted. Inſtances of this effect may be obſeryed among 
the rubbiſh of brick-kilns, where pieces of green botiles are not unfrequently 
ſubjected bv accident to the requiſite heat; but the direct procels is as follows: 
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A veſſel of green glaſs is to be filled up to the top with a mixture of white ſand 
and 87 pſum, and then ſet in a large crucible upon a quantity of the ſame mix - 

ture, with Which the glaſs veſſels muſt alſo be ſurrounded and covered over, 
and the whole preſſed down rather hard. The crucible is then to be covered 


with a lid, the junctures well luted, and put into a potter's kiln, where it muſt re- 


main during the whole time that the pottery is baking; after which, the glaſs veſſel | 
will be found transformed into a milk-white porcelain. The glaſs, on fracture, 
appears fibrous, as if it were compoſed merely of ſilken threads laid by the fide 


of each other: it has alſo quite loft the ſmooth and ſhining appearance of glaſs, 


is very hard, and emits ſparks of fire when ſtruck with ſteel, though not ſo briſkly . 
as real porcelain. Lewis obſerved, that the above-mentioned materials have nor 


excluſively this effect upon glaſs; but that powdered charcoal, foot, tobacco- 


pipe clay, and bone-aſhes, produce the ſame change, It is remarkable, that the 


ſurrounding ſand becomes in ſome meaſure agglutinated by this proceſs, which, 


if continued for a ſufficient length of time, entirely deſtroys the texture of the 


glaſs, and renders it pulverulent. 


PoTTERY, and the ſeveral metallic ſubſtances. 


See Acip VITRIOLIC. _ 3 C 
GLIMMER. A name occaſionally applied to micaceous earths. 
GLUTEN, VEGETABLE. If wheat flower be made into a paſte, 


is tenacious, very ductile, ſomewhat elaſtic, and of a brown grey colour. The 
Firſt of theſe ſubſtances does not eſſentially differ from other ſaccharine mucilages. 
The ſecond, namely the ſtarch, forms a gluey fluid by boiling in water, though 


it is ſcarcely, if at all, acted upon by that fluid when cold. Its babitudes, and 
products with the fire, or with nitrous acid, are nearly the ſame as thoſe of gum 
and of ſugar. It appears to be as much more remote from the ſaline ſtate than 


gum, as gum is more remote from that ſtate than ſugar. 


The vegetable gluten, though it exiſted, before the waſhing, in the pulverulent 


form, and has acquired its tenacity and adheſive qualities from the water it has 


imbibed, is nevertheleſs totally inſoluble in that fluid. It has ſcarcely any taſte. 


When, dry, it is ſemi-tranſparent, and reſembles glue in, its colour and appear- 


%% i maybe dried by expoſure 
to the air; but if it be expoſed to warmth and moiſture while wet, it putrifies like 


an animal ſubſtance. The dried gluten applied to the flame of a candle, crackles, 


ſwells, and burns, exactly like a. feather or piece of born. It affords the ſame 


products by deſtructive diſtillation as animal matters do: is not ſoluble in ardent 


ſpirit, oils, or ether; and is ated upon by acids and alkalis, when heated. 
- See BREAD. | | | 


GLUE. An inſpiflaed jelly made from the parings of hides and other offals, 
by boiling them in water, ſtraining through a wicker baſket, ſuffering the im- 


purities to ſubſide, and then boiling it a ſecond time, In this ſtate it is poured 


into flat frames or moulds ; then cut into ſquare pieces when congealed, and after- 


"wards dried in a coarſe net, It is ſaid to improve by age; and that glue is 
| xeckoned. 


4 
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For the other properties and circumſtances relative to glaſs, ſee ExAMET, 
GLAUBER's SALT. The combination of vitriolic acid and mineral alkali, ' 
It contains 15 parts alkali, 27 acid, and 58 water, according to Bergman, 


a paſte, and waſhed | | 
In a large quantity of water, it is ſeparated into three diſtinct ſubſtances ; a mu- 
cilaginous ſaccharine matter, which is readily diffolved in the liquor, and may be 
ſeparated from it by evaporation ; ſtarch, which is ſuſpended in the fluid, and 
ſubſides to the bottom by repoſe; and gluten, which remains in the hand, and 
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reckoned the beſt which ſwells conſiderably without melting by three or four days 
infuſion in cold water, and recovers its former dimenſions and properties by dry- 


ing. See JELLY. | 


quartz. 


GOLD is a yellow metal, of much greater ſpecific gravity than any other 


body in nature, except platina. It is ſoft, very tough, ductile, and malleable; 


unalterable and fixed, whether expoſed to the atmoſphere, or to the ſtrongeſt g 
heat of furnaces. The moſt powerful burning mirrors are ſæid to have volatilized 
it; and it has been driven up in fumes, in the metallic ſtate, by flame urged upon 
it by a ſteam of dephlogiſticated air. The electric ſhock converts it into a purple © 
calx, as may be ſeen by tranſmitting that commotion through gold leaf between 


two plates of glaſs ; or by cauſing the exploſive ſpark of three or more ſquare feet 
of coated glaſs to fall upon a gilded ſurface. A ſtrong heat is required to melt it, 
which does not happen till after ignition. Its colour, when melted, is of a bluieſh 
green ; and the ſame colour is exhibited by light tranfmitted through gold leaf. 
city execeds that of any other metal. A gold wire, of one tenth of an inch diame- 
ter, requires ʒoolb. weight to break it. | | 


The method of extending gold uſed by the gold-beaters, conſiſts in hammering. 
a number of thin-rolled plates between ſkins or animal membranes. By the 
made to cover 56 ſquare inches; and from the ſpecific gravity of the metal, to- 
gether with this admeaſurement, it follows, that the leaf itfelf is ves part of 
an inch thick. This, however, is not the limit of the malleability of gold; for 
the gold-beaters find it neceſſary to add three grains of copper in the ounce to- 
harden the gold, which otherwiſe would paſs round the irregularities of the neweſt. 
{kins, and not over them; and in uſing the old ſkins, which are not fo perfect 
and ſmooth, they proceed fo far as to add twelve grains, The wire which is uſed by 
the lace-makers is drawn from an ingot of filver, previouſly gilded. In this way, 
from the known diameter of the wire, or breadth when flattened, and its length, 
together with the quantity of gold uſed, it is found, by computation, that the co- 


vering of gold is only r part of the thickneſs of gold-leaf, though it till. is 
ſo perfect as to exhibit no cracks when viewed by a microſcope. 

No acid acts readily upon gold but aqua regia and the dephlogiſticated ma- 
rine acid. The vitriolic acid, diſtilled from inanganeſe, has ſome action upon it; 
as have likewiſe the pale nitrous acid, and the phoſphoric acid when. belli 


The ſmall degree of concentration which the dephlogiſticated marine acid is 


ſuſceptible of, and the imperfect action of the latter acids, render aqua regia the. 
moſt convenient ſolvent for this metal. FI 


GNEIS. The Saxon name of a rock, conſiſting of mica, lapis ollaris, and 


I be limits of the ductility and malleability of gold are not known, and its tena- 


-- 


When gold is immerſed in aqua regia, an efferveſcence takes place with the 


eſcape of air, which has not been examined; the ſolution tinges animal matters of a. 
deep purple, and corrodes them. By careful evaporation, fine cryſtals of a topaz; 
colour are obtained. The gold is precipitated from its ſolvent by a great number 
of ſubſtances. Lime and magneſia precipitate it in the form of a yellowiſh. powder. 
Alkalis exhibit the ſame appearance: but an excels of alkali. rediffolves the pre- 

cipitate. The precipitate of gold obtained from aqua regia by che addition of: 
a fixed alkali, appears to be a true calx, and 1s ſoluble in the vitriolic,,.nitrous,, 


> 


and marine acids; from which, however, it ſeparates by ſtanding, or by evapo- 
ration of the acids. The nut-gall precipitates gold of a reddiſh colour, very. 
ſoluble on the nitrous acid, to which it communicates a fine blue colour. Py 
The volatile alkali precipitates the ſolution of gold much more readily than 
fixed alkalis. This precipitate, which is of a brown, yellow, or orange colour, 
poſſeſſes the property of detonating with a very conſiderable noiſe, when gently 
heated. It is known by the name of fulminating gold. The preſence of volatile 
alkali is neceſſary to give the fulminating property to the precipitate of gold; 
and it will be produced by precipitating it with fixed alkali from an aqua regia | 
previouſly made by adding ſal ammoniac to nitrous acid; or by precipitating the _ 
gold from pure aqua regia, by means of ſal ammoniac, inſtead of the volatile alkali _ 
alone. The fulminating gold weighs one-fourth more than the. gold made uſe 
of. A conſiderable degree of precaution is neceffary in preparing this ſubſtance. 

It ought not to be dried but in the open air, at a diſtance from a fire, becauſe 
a very gentle heat may cauſe it to explode. Several fatal accidents have ariſen _ 
from its exploſion, in conſequence of the friction of ground ſtoppers in bottles 
containing this ſubſtance, of which a ſmall portion remained in the neck. _ 

Fulminating gold, when expoſed by Berthollet to a very gentle heat in a 
copper tube, with the pneumatical apparatus of mercury, was deprived of its ful- 
minating quality, and converted into a calx at the ſame time that alkaline air was 
diſengaged. From this dangerous experiment it is aſcertained, that fulminating 
gold conſiſts of calx of gold combined with the volatile alkali. The ſame emi- 
nent philoſopher cauſed. fulminating gold to explode in copper veſſels. Phlo- 
giſticated air was diſengaged, a few drops of water appeared, and the gold was 
reduced to the metallic form. In this experiment he infers, that the volatile 
alkali was decompoſed ; that the phlogiſticated air, ſuddenly aſſuming the elaſtic _ 
ſtate, cauſed the exploſion, while the vital air of the calx united with the in- 
flammable air of the alkali, and formed the water. | 5 1 

This ſatisfactory theory was ſtill further confirmed by the decompoſition of 

fulminating gold, which takes place in conſequence of the action of the concen- 
trated vitriolic acid, of melted ſulphur, fat oils, and ether; all which deprived it 
of its fulminating quality, by combining with its volatile alkali. 

Liver of ſulphur precipitates gold from its ſolvent; the alkali uniting with the 
acid, and the gold falling down combined with the ſulphur; of which, how- 
ever, it may be deprived by moderate hear. 3 | 

Moſt metallic ſubſtances precipitate gold from aqua regia: lead, iron, and 
filver, precipitate it of a deep and dull purple colour ; copper and iron throw it 
down in its metallic ſtate ; biſmuth, zinc, and mercury, likewiſe precipitate it. A 
plate of tin, immerſed in a ſolution of gold, affords a purple powder, called the 
purple powder of Caſſius, which is uſed to paint in enamel. There are various 
methods of managing this proceſs. That deſcribed by Macquer conſiſts in diſ- 
ſolving tin by very ſmall portions at a time, without heat, in an aqua regia com- 
poſed of two parts of nitrous and one of marine acid, previouſly weakened with 
water equal in weight to both the acids. The firſt ſmall portion of tin muſt be 
ſuffered to be entirely diffolved before a ſecond is added. This addition . muſt 
be continued till the acid has acquired a yellow colour, and ſcarcely acts at all 


upon the tin laſt added. 


m— 


On the other hand, the pureft gold muſt be diſſolved in an aqua regia fe 
l * r poſed 
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| poſed of three parts of nitrous, and one of marine acid. This ſolution may be 

made, as expeditiouſly as the operator chooſes, by the affiſtance of the heat of a 
. and bath. ” ; | - 57 
© The ſolution of tin muſt then be largely diluted, as for example, with one 
hundred parts of diſtilled water; and a ſmall quantity of this may then be affayed, © 
by ſeparating it into two parts, and diluting one of the parts ſtill farther. © Upon 
trial of both, by letting fall a drop of the ſolution of gold into each, it will be 
ſeen which affords the moſt beautiful purple precipitate. The whole of the fo- 
lution of tin muſt accordingly be altered, if neceſſary, by adding more water. 
Pour into this ſolution, in a large glaſs or earthen veſſel, nearly half as much of 
the ſolation of gold as it contains of ſolution of tin, ftirring the mixture with a 
glaſs ſtick. In a ſhort time the liquor will become of a beautiful red colour, 
which will gradually diſappear on the ſubſidence of the precipitate. By adding 
a ſmall quantity of the folution of tin, it will -be ſeen whether the hols of the 
gold is precipitated. The clear liquor muſt then be decanred, and the precipitate - 
waſhed, It conſiſts of the calces of gold and tin in combination, and is the only 
known ſubſtance which has the property of communicating a purple colour 
to glaſs. 80 | REL FE! 

The difficulties attending the preparation of this article appear to depend on 
the ſtate of the tin. If the folution of this metal be made with heat and rapidity, 
it becomes too much calcined to adhere to the acid, or to precipitate the gold: 
and the combination of the two metals, which falls down, varies in colour ac- 
cording as this term is approached. Theſe are the chief circumſtances ; but there 
is no doubt but that a complete examination of the proceſs would indicate others 
worthy of notice. ho e 

Ether, naphtha, and eſſential oils, take gold from its ſolvent, and form liquors. 
which have been called potable gold. The gold which is precipitated by eva- 
poration of theſe fluids, or by the addition of martial vitriol to the ſolution of 
gold, is of the utmoſt purity. * ON | | 

In the dry way, gold. refiſts the action of neutral ſalts, more eſpecially nitre, 
which deflagrates with the imperfect metals. Nitre, however, does not afford 
an expeditious way of purifying gold, becauſe this metal in ſome meaſure pro- 
tects and covers the alloys from its action. It is remarked, that borax, uſed as a 
flux with gold, renders it paler ; and that this alteration of colour diſappears by 
the addition of nitre or common ſalt. As the acid of borax forms a compound 
with gold, which falls to the bottom when this acid is added to the metal in 
ſolution, it is probable that the paleneſs produced by borax may ariſe from the 
combination of a ſmall portion of its acid with the gold, which might be driven 
off by a continuance of the heat, and united by ſtronger affinity with the alkali 
of the nitre, or of the common ſalt, in proportion as their acids are diffipatedi 
by hear, ©: | Ts 4 

"arch and alkalis do not act on gold in the dry way. Sulphur, which com- 
bines with moſt metals, has no effect on this. A proceſs, called dry parting, is 
grounded on this property; and is more efpecially uſed in ſeparating ſilver 

gold, when the quantity of this latter metal is too ſmall to anſwer the charges of 
diſſolving the larger maſs of filver in nitrous acid. For this purpoſe, the mixed, 


metal is fuſed, and flowers of ſulphur thrown on its furface. This combines 


with the ſilver in the form of a black fcoria, while the gold remains at the bottom 


u its metallic ſtate, The operation of dry parting does not leave the gold in a flate 
» | | . | | BI | af 
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of purity ; becauſe the laſt portions of filver are defended from the action of the 

ſulphur. But when the quantity of filver is thus diminiſhed, the operation of 
parting, with aqua fortis, or nitrous acid, may be advantageouſly uſed, _ 
Liver of ſulphur diſſolves gold in the dry way. Equal parts of ſulphur and 
vegetable alkali are haſtily fuſed with one-fourth of a part of gold-leaf. This 
combination is ſoluble in water, with which it forms a yellowiſh green ſolution. 
By the addition of an acid, the gold is thrown down in combination with the 
_ ſulphur, of which it may be deprived by heat. | | | 5 
Moſt metals unite. with gold by fuſion. With ſilver it forms a compound, 
which is paler in proportion to the quantity of ſilver added. It is remarkable that 
. a certain proportion, for example a fifth part, renders it greeniſh. From this 
_. circumſtance, as well as from that of a conſiderable proportion of theſe metals ſe- 
. parating from each other by fuſion, in conſequence of their different ſpecific gra- 
vities, when their proportions do not greatly differ, it ſhould ſeem that their union 
is little more than a mere mixture without combination: for, as gold-leaf tranſ- 
mits the green rays of light, it will eaſily follow, that pots of ſilver, enve- 
> loped in particles of gold, will refle& a green, inſtead of a white light. 
A ſtrong heat is neceſſary to combine platina with gold: it greatly alters the 
colour of the gold, if its weight exceed the forty-ſeventh part of the maſs. It 
does not much affect the ductility. The Spaniſh miniſtry has prohibited the ex- 
portation of platina from America, leſt it ſhould be uſed in adulterating gold; 
. — this does not appear to be a danger which need be feared, as chemiſtry has 
long been in poſſeſſion of ſeveral ſimple and expeditious methods of detecting this 
fraud, which beſides is evident to the ſight when the quantity of debaſement is 
conſiderable. It may be queſtioned likewiſe, whether the value of platina would 
not ſoon equal that of gold, if its properties and uſes were better known in 
ſociety. | | 3 . 

| 3 is ſtrongly diſpoſed to unite with gold, in all proportions with which 
it forms an amalgam : this, like other amalgams, is ſofter the larger the propor- 
tion of mercury. It ſoftens and liquifies by heat, and cryſtallizes by cooling. 

Lead unites with gold, and conſiderably impairs its ductility. Copper renders - 

gold leſs ductile, harder, more fuſible, and of a deeper colour. This is the uſual 
- addition in coin, and other articles uſed in ſociety. Tin renders it brittle in 
proportion to its quantity; but it is a common error of chemical writers to ſay, 
that the flighteſt addition is ſufficient for this purpoſe. With iron it forms a grey 


mixture, which, obeys the magnet. This metal is very hard, and is ſaid to be 


much ſuperior to ſteel for the fabrication of cutting inftruments. Biſmuth ren- 
ders gold white and. brittle ; as do likewiſe nickel, arſenick, and antimony. - Zinc 
produces the fame effect; and, when equal in weight to the gold, a metal of a 
- fine grain is produced, which is ſaid to be well adapted to form the mirrors of 
ing teleſcopes, on account of the fine poliſh it is ſuſceptible of, and its not 
being ſubject to tarniſh. The alloys of gold with the regulus of manganeſe, or 
molybdena, are not known. It could not be mixed with regulus of wolfram, on 

account of the infuſibility of this laſt ſubſtance. e 1 80 
Gold is found moſtly in the metallic ſtate, though generally alloyed with ſilver, 
copper, iron, or all three. It is found either in ſeparate lumps, or viſible grains, 
among the ſands of rivers in many parts of Europe and elſewhere, The quantity 
is for the moſt part inſufficient to pay the coſt of ſeparating it; but it is thought 
to be more univerſally diffuſed in ſands and earths than any other metal, except 
| | Iron. 


/ 
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iron. The greateſt quantity of gold is imported into Europe from South America, 
Some is brought from the Eaſt Indian iflands and China, and ſome from the coaſt 


of Africa. The principal gold mines in Europe are thoſe of Hungary. Some 


ſands afford gold by ſimple waſhing; the heavy metallic particles ſubſiding ſooneſt: 
but when it is bedded in earths or ſtones, theſe ſubſtances are pounded, and boiled 
with one-tenth of their weight of mercury together with water. The mercury, 
after a certain time, abſorbs the gold, and may be ſeparated by preſſure through 
leathern bags, and ſubſequent diſtillation. Or otherwiſe, if the ſand be heated. 
red hot, and quenched in water ſeveral times, for the purpoſe of cracking and 
dividing, it, and the whole be then melted into glaſs, with twice its weight of the 
calx of lead called litharge, and charcoal powder be then added, the lead will 
be revived in the metallic tate, and will carry the gold along with it. By ex- 


pPoſure to a proper degree of heat, with acceſs of air, the lead may again be con- 


verted into litharge, and dhe gold will be left pure. This laſt: operation is, in 


fact, a method of aſſaying ſands which contain gold, rather than of obtaining it 
from them in the large-way., 14 800 til ods 5 
Sold is alſo found in certain martial pyrites in Sweden and elſewhere; from 
which it may be extracted by torrefaction or burning of the ſulphur, and ſub- 
ſequent digeſtion in aqua regia. poor i v ani ts 
To obtain gold in a ſtate of purity, or to aſcertainthe quantity of alloy it may 
contain, it is expoſed to a ſtrong heat, together with lead, in a porous crucible. 
This operation is called cupellation, and is performed as follows: The precious 
metal is put, together with a due proportion of lead, into a ſhallow crucible 
made of burned bones, called a cupel; and the fuſion of the metals is effected. 
by expoſing them to a conſiderable heat in a muffel, or ſmall earthen oven, fixed 
in the midſt of a furnace. The lead continually vitrifies, or becomes converted 
into a glaſſy calx, which diſſolves all the im perfect metals. This fluid glaſs, with 
its contents, ſoaks into the cupel, and leaves the precious metal in a ſtate of purity. 
During the cupellation, the ſcorie, running down on all ſides of che metallic 
maſs, produce an appearance called circulation, by which the operator judges 


| whether the procels is going on well. When this, metal is nearly pure, certain 


priſmatic colours flaſh ſuddenly acroſs the ſurface of the globulæ, which ſoon 


afterwards appears very brilliant and clean: this is called the brightening, and 


ſhews that the ſeparation is ended. 


= * 


After gold has paſſed the cupel, it may ſtill contain either of the other perfect 
metals, platina or ſilver. The former is ſeldom ſuſpected; the latter is ſeparated 


by the operations called quartation and parting. Quartation' conliſts-in adding 


three parts of ſilver to the ſuppoſed, gold, and fuſing them together, by which 


means the gold becomes one: fourth of the maſs. only. The intention of this is to 


ſeparate the particles of gold from each other, ſo that they may not cover and 
defend the ſilver frem the action of the pure nitrous acid which is to be uſed 
in the proceſs of parting. Parting conſiſts in expoſing the maſs, previouſly, 
hammered or rolled out thin; to the action of boiling aqua fortis of a due ſtrength. 
If the acid be not too concentrated, it diffolves, the ſilver, and leaves the gold in 
a porous mals. of the original form; but if too ſtrong, the gold is in a powdery 
form, which may be waſhed, and dried. The weight of the original metal before 
cupellation, and after the ſubſequent operations, ſerve to aſcertain the degree of 
fineneſs of the ingot, or ore, of which it asd part. i ii e ag andees 
The quantity of alloy is never eee as part of the value of metals whic! 
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contain either gold or filver. In eſtimating or expreſſing the fineneſs of gold, 
the whole maſs ſpoken of is ſuppoſed to weigh twenty-four carats of twelve grains 


each, either real or merely proportional, like the affayers weights; and the pure 


gold is called fine. Thus, if gold be ſaid to be twenty-three carats fine, it is to 
be underſtood that, in a maſs weighing twenty-four carats, the quantity of pure 
gold amounts to twenty-three carats. ' | - | | * 

In ſuch ſmall works as cannot be affayed by ſcraping off a part, and cupelling 
it, the affayers endeavour to aſcertain its quality or fineneſs by the touch. This 
is a method of comparing the colour and other properties of a minute portion 
of the metal, with thoſe of certain ſmall bars whoſe compoſition is known. Theſe 
bars are called touch-needles; and they are rubbed upon the black baſaltes, 


which, for that reaſon, is called the touchſtone. Black flint, or pottery, will ſerve 


the ſame purpoſe. Sets of golden needles may conſiſt of pure gold; pure gold 


234 carats with half a carat filver ; 23 carats gold with one carat filver; 224 carats 


gold with 14 carat ſilver, and ſo forth, till the ſilver amounts to four carats, after 
which, the additions may proceed by whole carats. Other needles may be made 


in the ſame manner, with copper inſtead of filver ; and other ſets may have the 


addition, conſiſting either of equal parts ſilver and copper, or ſuch proportions 
as the occaſions of buſineſs require. 55-4341 | | 


In foreign countries, where trinkets and ſmall work are required to be ſab- 


mitted to the aſſay of the touch, a variety of needles are neceſſary; but they are 


not much uſed in England. They afford, however, a deghe of information, 


which is more conſiderable than might at firſt be expected. The attentive aſſayer 


not only compares the colour of the ſtroke made upon the touchſtone by the 
metal under examination, with that produced by his needle, but will likewiſe 
attend to the ſenſation of roughneſs, dryneſs, ſmoothneſs, or greaſineſs, which 
the texture of the rubbed metal excites, when abraded by the ſtone. When two 
ſtrokes, perfectly alike in colour, are made upon the ſtone, he may then wet 
them with aqua fortis, which will affect them very differently, if they be not 
fimilar compoſitions; or the ſtone itſelf may be made red hot by the fire, or by 


the blow pipe, if thin black pottery be uſed, in which caſe the phenomena of 


calcination will differ according to the nature and quantity of the alloy. We 

Gold ores may be affayed in the moiſt way by pounding them very fine, 
weighing a determinate portion, and attempting their ſolution in nitrous acid, 
which will diſſolve the matrix if it conſiſt of calcareous earth; or if it be ſelenite, 
the powder may be digeſted in aqua regia as long as any metallic ſubſtance is 


taken up; after which the gold may be precipitated by an addition of vitriol of 


iron, which will cauſe it to fall down in the metallic ſtate. 


The principal uſe of gold is, as the medium of exchange in coin, for which it 


— 


has been choſen to occupy the firſt place, on account of its ſcarcity,” its great 


weight, and its not being ſubject to tarniſh. The gold coins of Great Britain 
contain eleven parts of gold, and one of copper. e ee, 
Gold is likewiſe uſed in gilding; for which purpoſe, as we have already ſnewn, 


it is mechanically divided into leaves of extreme thinneſs. Theſe are ſtuck upon 
wood, previouſly ſmeared with adheſive oil, or animal glue called ſize. The 
proceſs called water-gilding, which is uſually applied to copper or braſs, is per- 


formed by immerſing the clean copper into a diluted ſolution of mercury. The 
copper 1s corroded by the acid, which at the fame time depofits a thin coating of 
mercury. This coating, aſter the piece is waſhed, facilitates theadhefion of anamalgam 


of gold, which is then to be rubbed upon it. The mercury is afterwards volatilized. - 
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by heat; and the work is finiſhed by burning gilding wax upon it, which is a com- 
poſition of red bole, verdigreaſe, alum, and bees- wax. The intention of this laſt 
application appears to be that of concealing the defects of the gilding. | 
I here is another method of gilding, which is performed by fteeping linen rags 
in a ſolution of gold. Theſe are afterwards dried and burned to aſhes, Which 
contain gold in a very divided ſtate. Nothing more is neceſſary than to moiſten 
the end of a cork, and dip it in this burned matter, together with a little wood 
aſhes, and rub it upon the face of the filyer intended to be gilded. By this 
means the gold eaſily adheres. | LES 1833 NR nnt 
The other uſes of gold, in laces, &c. are ſufficiently known. I 
GRANITE, a compound rock, conſiſting of quartz, feltſpar, and mica, and oc: 
caſionally hornblende, ſteatites, garnet, or baſaltes. It is ſeen among the paving ſtones 
of London, conſiſting of quartz of a white colour, a reddiſh feltſpar, and black 
or violet ſhoerl. The parts of granite are fo well adapted to each- other, that 
Mr. de Sauſſure concludes it to have been the product of confuſed cryſtalliſation. 
The granite is called moorſtone in Engliſh. The proportion and fize of its 
component parts are extremely variable, as well as their colour, The quartz, 
feltſpar, and mica, conſtitute the hardeſt ſort of granite, the moſt anciently known. 
That into which the ſhoerl enters is more ſubje& to decompoſition. The granite 
never has any particular texture or regular form, but conſiſts of enormous ſhape- 
leſs maſſes, of great hardneſs. _' V 
In the finer granites, the quartz is tranſparent; in others, generally white or 
grey, violet or brown. The feltſpar, white, yellow, red, green, or black, is 
generally the moſt r ingredient. The mica is alſo 875. brown, yellow, 
green, red, violet, or black, and is commonly leaſt copious. The ſhoerl is gene- 
rally black, and abounds in the granites that contain it. 5 7 718 
Hence the colour of granites chiefly depends on that of the ſpar or ſhoerl. 
The red granites conſiſt commonly of white quartz, red feltſpar, and grey mica. 
The grey of white quartz, grey or violet feltſpar, and black mica. e black 
commonly contain ſhoerl inſtead of feltſpar ; and the green commonly contain 
green Quartz. = 1 3 1 
If granite be expoſed to the flame, urged by a blow- pipe, its different conere- 
tions ſeparate from each other. In a crucible, Mr. Gerhard found the feltſpar 
of a piece of granite melted into a tranſparent glaſs ; under it the mica lay in 
the form of a black ſlag, and the quartz remained unaltered. But when all three 
were powdered and mixed, it melted ſomewhat better; yet ſtill the quartz may 
be diſtinguiſhed by the help of a lens. This well explains why ſmall white grains 
are frequently found in lavas. The experiments of Meſſrs. d Arcet and Sauffure 
perfectly coincide on this ſubject. g „ 
The mixture of mica prevents the ſilex or quartz from cracking or ſplitting: 
and hence its infuſibility and advantageous uſe in furnaces. 1 
The granitone, mentioned by Ferber, in his Letters from Italy, is a ſtone com- 
poſed of feltſpar and mica. A ſubſtance of this kind, which moulders by being 
long expoſed to the air, is found in Finland: it is ſaid to contain ſometimes falt- 
petre, and ſometimes common falt. It is there called raparkivi. Wallerius de- 
{cribes eighteen ſpecies of granites, beſides many other granatic ſtones, on which 
the curious reader, may conſult his Mineralogic Syſtem of the edition in 1778. 
_ GRANULATION. The method of dividing metallic ſubſtances into grains 
: Es | 3 A 2 | ar 
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er ſmall: particles, in order to facilitate their combination with other ſubſtances, 
and ſometimes for the purpoſe of readily ſubdividing them by weight. 3 
As the entire metals cannot be pulveriſed, becauſe not ſufficiently brittle, 
and as the mechanical ſubdiviſion of their parts is attended with conſiderable 
labour and difficulty, recourſe is generally had to fuſion; and the ſubdiviſion is 


made at the inſtant of congelation. This is done either by pouring the melted 
metal into water, or by agitating it in a box until the moment of congelation, 
- at which inſtant the whole becomes converted into a powder. Theſe different 
proceſſes are preferable the one to the, other, according to the nature of the 
metallic ſubſtance... Thus gold, filyer, copper, or iron, cannot be granulated by 
agitation, not only becauſe the great heat required for their fuſion would be pro- 
ductive of inconvenience, but likewiſe becauſe they poſſeſs; a great degree 
of tenacity. when heated almoſt to melting. Lead, tin, and braſs, on the 
contrary, are very brittle, when heated, and are therefore. beſt granulated in 


this way. 


feveral manufactories that require, granulation.., Copper is granulated [AT making 
braſs, by pouring it through, a perforated ladle into a covered veſſel of water 
with a moveable falſe bottom. A compound metal, conſiſting; chiefly of lead, 


3s poured into water through a perforated veſſel of another Kind, for making 


fmall ſhot, in which the height above the ſurface of the fluid is ſaid to require 


; pen adjuſtment. ._ But in a new manufactory of this kind, we underſtand 


that the height is very great, being upwards of one hundred fegt. 
_ GRAVITY, a term uſed, by phyſical writers to denote. the cauſe, by which 
all bodies move towards each other, unleſs prevented by ſome, other force or 
obſtacle. Its effects on the, motions of the celeſtial bodies are explained by aftro- 


nomical writers. The moſt familiar effect, and that which continually obtrudes 


itſelf on our notice, is the weight of bodies, or their tendency towards the centre 


V% 
the baſis of a ſeparate ſcience called mechanics, yet they are of great conſequence 


to the chemiſt. It has not been aſcertained, or rendered probable, that gravity ; 


is a ſecondary property of matter; that is to ſay, that it flows from any of the 
other known original properties. Sir Iſaac Newton, however, was of opinion, that 
our reaſonings on the ſubject might be ſimplified, by ſuppoſing it to depend on a 
prodigiouſly elaſtic and rare fluid, by bim called ether, and aſſumed to poſſeſs 
an increaſing degree of condenſation, in parts of ſpace. more and more remote 
from the various maſſes of matter. According to this doctrine, a falling body 
moves, becauſe it is preſſed towards the rarer parts of this extended fluid. We 


Mall leave this theory to its merits, as being neither very perſpicuous, nor much 


Various contrivances are uſed to prevent danger and inſure ſucceſs in the 


-y — 


related to our ſubject. Bergman and others have conſidered the chemical and 


coheſive attractions to be one and the ſame with the attraction of gravity ; but 
modified in its laws, by variations in the maſſes, denſities, and diſtances of the 
particles of bodies. Many difficulties appear at firſt fight to offer themſelves. 
againſt this fuppoſition. But in truth it cannot be examined at firſt fight ; but 
requires to be ſubmitted to the rigour of mathematical inveſtigation. I do not 
know that any attempt of this nature has been made. See Ar TRACTIINF. 

© GRAVITY, SPECIFIC, Boyle is among the firſt of our philoſophers. wha 
fuggeſted. the advantage that chemiltry and mineralogy might derive from an. 
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attention 


and the purity of ſome metallic bodies; and it ; 
to the ſpecific gravities, capacities for 
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eat, fuſi 
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attention to the ſpecific gravities of bodies. Much ad vantage may indeed be 
derived from this property in the general determination of the claſſes of minerals, 


very probable, that an attention 
ilities, volatilities, laws of cryſ- 


taliſation, elaſticity, hardneſs, tenacity, malleability, and ſome other obvious ſpe- 

© cific properties of bodies, may produce a more intimate acquaintance with tje 
mutual actions of their particles, than any we have hitherto acquired. . 
Annexed to this article is a table of ſpecific gravities. In compiling this, 1 
had Briſſon's table at the end of Lavoifier's Traite Elementaire de Chemie, and 


Muſchenbroek's large. table in his Cours de Phyſique; before me. Some few: - 


ſpecific gravities are from other authors, or from experiment. * It appeared uſe: 
lels to carry it to more than four places of figures, as the temperatures were not. 


noted; and the various ſpecimens of the ſame ſubſtance often differ in the third 


figure. Theſe aſſertions may be thought to require proof: for which reaſon!! 


. ſhall obſerve that; by experiment, I find that the fifth figure changes in water at 
every three degrees of Farenheit's thermometer; that lead, tin, and probably al! 


F474 


other metals, though. caſt out of the ſame fuſion, will vary in their ſpecific gravities 


in the third figure; from circumſtances not yet determined, but moſt Hkely from the 


Cooling, as is ſeer im the hardening of ſteel ; that ſalts, and other artificial prepa-. 
rations, retain more or leſs of the ſolvent they were ſeparated from, according to 
the temperature at which the cryſtallization was effected; and that all- parts f 


organized ſubſtances not only differ according to the place of their production, 
their age,” and other circuniſtances, but likewiſe from theit dryneſs, moiſture- 


4 


and manner of preſer vation. 
The ſpecific gravity of. ſolids is deter 


: 


mined by weighing, them firſt in air, and 


then in water, The loſs of weight arifing from the action of the water, is equal to 
that of a maſs of the fluid poſſeſſing the ſame. dimenſions as the. ſolid itſelf. 
Whence it is eaſy to conſtruct a general table of ſpecific gravities, by reducing. 

the proportion of the abſolute weight to the loſs ſuſtained by immerſion; into teme 
or which that expreſſing water that be unity, If ihe ſlid be {9 light as to los 


upon 


bulk of the fluid; and, conſequently, the proportion of theſe ſeveral quantities to- 


upon water, it is convenient to attach to it another heavier body ſufficient to 
cCauſe it to fink, but whoſe weight in water muſt be added in computing the loſs. 

The ſpecific gravity of-fluids-1s aſcertained by weighing a known body immerſed 
in them. For the loſs by immerſion will accurately ſhew-the weight of the ſame 


the loſs the ſame ſolid ſuſtained: in water, being redueed asg im the other caſe tod 


the common ſtandard of unity, will exhibir the ſpecific gravity.” Other methods 


are likewiſe uſed in experiments With fluids. 
may be weighed by, filling a. ſmall bottle with: a ground ſtopper with each re- 
ſpectively, and from their feveral wei 
_ muft be deduced. "Or otherwiſe, the mnſtr 
uſed. See, HypROMETER, This poſſeſſes the advantage 


and a degree of accuracy not cadily- obtained by the uſe f omi 
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ghis the weight of the Bottle and ſtopper 


ſtrument called the hydrometer may be 
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ys equal bulks of different fluids. 
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GREAT WORK. A proceſs for converting or tranſmuting metallic ſub 
ſtances into gold. Chemiſtry poſſeſſes no facts tending to ſhew that any of the 
metals are convertible into each other ; neither do we know of any which evince 
the abſurdity of ſuppoſing ſuch a converſion to be poſſible. The alchymiſts were 
doubtleſs miſled, either by the defire of profit, or by the effect of a few deluſive 
phenomena, or ſpecious general reaſonings, adapted to the infant ſtate. of che- 
miſtry. Theſe hopes, theſe facts, and theſe reaſonings, have not yet entirely loſt 
their force with the ignorant. But the ſtrongeſt terms are inſufficient to deſcribe 
or deplore the ſituation of thoſe who may direct their exertions to a purſuit ſo 
much calculated to agitate and diſtreſs the mind, and poſſeſſing ſo little proba- 
bility of ſucceſs as the great work of the alchymiſts. | i 

GRITT-STONE. A ſtone conſiſting of ſand agglutinated together. Its pro- 
perties differ according to the fineneſs or coarſeneſs of its grain, and the firmneſs 
of its texture. Some kinds are pounded, to convert them again into ſand; others 
are uſed for building, others for grinding edge tools, and others for filtering 

Water. , E Ph : $2245 | ; 1 15 1888 

GROWAN. A Corniſh mine term, uſed to denote a compound ſtone, con- 
fiſting of white clay mixed with mica, quartz, and of no particular texture. It 
is the greiſs of the Germans. e 128 wah 

| GUHR. A looſe calcareous earth found in the clefts or cavities of rocks, moſtly 
of a white colour, but ſometimes red or yellow, from a mixture of clay or ochre. 
GUM. The mucilage of vegetables. It is uſually tranſparent, more or leſs 
brittle when dry, though difficultly pulverable; of an infipid, or ſlightly faccharine 
taſte ; ſoluble in, or capable of combining with water in all proportions, to which 
it yoo a gluey adhefive conſiſtence in proportion as its quantity is greater. It 
is ſeparable, or coagulates by the action of weak acids; inſoluble in ardent ſpirit, 
or in oil; and capable of the acid fermentation, when diluted with water. The 
deſtructive action of fire cauſes it to emit much fixed air, and converts it into coal 
without exhibiting any flame. Diſtillation affords water, acid, a ſmall quantity 
of oil, a ſmall quantity of volatile alkali, and much coal. Ta a eee 
Theſe are the leading properties of gums, rightly ſo called; but the inaccurate 
cuſtom of former times applied the term gum to all concrete vegetable juices, 
ſo that in common we hear of gum-copal, gum-ſandarach, and other gums which. 
are either pure reſins, or mixtures of refins with the vegetable mucilage. pro 
The principal gums are, 1. The common gums, obtained from the plum, the 
h, the cherry-tree, &c.—2.Gum Arabic, which flows naturally from the acacia 
in Egypt, Arabia, and elſewhere. This forms a clear tranſparent mucilage with 
water. 3. Gum Seneca, or Senegal. It does not greatly differ from gum Arabic : 
the pieces are larger and clearer ; and it ſeems to communicate a higher degree. 
of the adheſive quality to water. It is much uſed by callico-printers and others. 

—4. Gum Adragantor Tragacanth. It is obtained from a fmall plant of the fame” . 

name growing in Syria, and other eaſtern parts. It comes to us in ſmall white 

contorted pieces reſembling worms. It is uſually dearer than other gums, and 

forms a thicker jelly with water. _ | N 

Gums treated with a nitrous acid, afford the acid of ſugar. 3 

GUM, ELASTIC. Elaftic gum is one of thoſe ſubſtances which it is dif- 
ficult to claſs. It burns like refins ; but its ſoftneſs, its elaſticity, and its inſolu - 
bulity in the menſtruums which uſually diffolve reſins, do not allow us to claſs 

it among thoſe bodies. W 566 4 
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The tree which affords it 1s Known by the name of Seringa, by the Indians of 
Para. The inhabitants of the province of Eſmeraldas, a province of Quite, call 
it Hhava; and thoſe of the province of Mainas, Caoutchouc. 

Mr. Richard has proved, that this tree is of the family of the euphorbia; and, 
Mr. Dorthes has obſerved that the coccus, which are covered with a down that 
reſembles ſmall ſtraws, were covered with a gum very much reſembling the elaſtic 
gum. Theſe inſects feed on the es but ane A come from eder 
. . ̃ T , een i e e 2150 111 

We are indebted to Mr. Condamine for an account and 3 * 3 
cerning this tree. (Acad. des Sciences, 1751.) This academician informs us, 
after Mr. Freſneau, engineer at Cayenne, that the caoutchouc is a very lofty tree. 
Inciſions are made i in the. bark; and the white juice, which flows out in a more 
or leſs Rage ſtate, is received in a veſſel placed for that purpoſe... This, i is ap- 
plied in ſucceſſive coatings upon a mould of clay, and dried by the fire or in the 

ſun. All forts of deſigns are traced upon it while ſoft; and. when it is dry, the 
clay mould i is cruſhed, and the pieces ſhaken out. * 

This gum is very elaſtic, and capable of great extenſion,” - | 

When elaſtic gum is expoſed to the fire, it becomes ſoft, ſwells up, AY 3 

with a white flame. It is uſed for illumination, inſtead of candles, at Cayenne. 

It is not at all ſoluble either in water or alcohol. But Macquer has aſſured us, 

that ether is its true ſolvent; and upon this property he has inſtituted the art of 
making bougies, for chirurgical uſes, of elaſtic, gum, by applying this folution 
upon a mould of wax till it is of the requiſite thickness. | 
Mr. Berniard, to whom we are. indebted for important obſery: ations: 5: upon t this 
ſubſtance, found only the nitrous ether, which 8 claſtic gum: erp Pare: 
vitriolic ether did not perceptibly act upon it. 
If elaſtic gum be put in contact with a. volatile oil, VE as that of "100 54H 
or even if jt be expoſed. to the vapour. of that fluid, it ſwells, ſoftens, and be- 
comes very paſty. It may then be ſpread upon paper, or applied as a varniſh to 
cloth; but this covering preſerves its adheſive quality, and does not loſe it for a 
long time. The mixture of volatile oil and alcohol forms a better fols ent (than 
the pure oil, and the varniſh dries more hs EP 52775 
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Ardent ſpirit in. like manner takes up the refinous matter ; and the gum, for 
ſimilar reaſons, gives opacity to the fluid. | . 

Macquer Arn that ſince the gum reſins conſiſt of principles not truly 
combined with each other, the compound muſt be opake ; and he therefore lays 
it down as a rule, that all tranſparent vegetable concretes are either pure gums 
or pure reſins. | 

The principal gum refins are frankincenſe, ſcammony, aſſafœtida, aloes, gum 
ammoniac, and gamboge. | 

GUNPOWDER. This well known powder is compoſed of ſeventy-five 
parts, by weight, of nitre, ſixteen of charcoal, and nine of ſulphur, intimately. 
blended together by long pounding in wooden mortars, , with. a ſmall quantity 
of water. This proportion of the materials is the moſt effectual. But the va- 
riations of ſtrength in different ſamples of gunpowder are generally occafioned 
by the more or leſs intimate divifion and mixture of the parts. The reaſon of this 
may be eaſily deduced from the conſideration that nitre does not detonate until 
in contact with inflammable matter; whence the whole detonation will be more 
ſpeedy, the more numerous the ſurfaces of contact. The fame cauſe demands 
that the ingredients ſhould be very pure, becauſe the mixture of foreign matter not 
only diminiſhes the quantity of effective ingredients which it repreſents, but 
likewiſe prevents the contacts by its interpoſition. 

The nitre of the third boiling is uſually choſen for making gunpowder, and 
the charcoal of light woods is preferred to that of thoſe which are heavier, moſt 
probably becauſe this laſt, being harder, is leſs pulverable. The requiſite pound- 
ing of the materials 1s performed in the large way by a mill, in which wooden 
mortars are diſpoſed in rows, and in each of which a peſtle is moved by the 
arbor of a water-wheel : it is neceflary to moiſten the mixture from time to 
time with water, which ſerves to prevent its being diſſipated in the pulverulent 
form, and likewiſe obviates the danger of exploſion from the heat occaſioned 
by the blows. Twelve hours pounding is in general required to complete the 
mixture; and when this is done, the gunpowger is in fact made, and only re- 
quires to be dried to render it fit for uſe. , | F | 

There are experiments mee un to ſhew, that gunpowder is flronger in the 
fine impalpable form than whert granulated. This appears to be true with re- 
gard to gunpowder originally mfde, or-gounded ufnl it aſſumes that form; but 
it may be doubted whether it has any Foundation in general, or indeed that 
the greater ſtrength depends at all upon .this form. The granulation of gun- 
powder is performed by placing the maſs, while in the form of a {tiff paſte, in a 
wire fieve, covering it with a board, and my the whole :. by this means 
it is cut into ſmall grains or parts, which, when of a requiſite dryneſs, may be 
rendered ſmooth or gloſſy by rolling them in a cylindrical veſſel or caſk. Gun- 
powder in this form takes fire more ſpeedily than if it be afterwards reduced to 
powder, as may be eafily accounted for from the circumſtance, that the inflam- 
mation is more ſpeedily propagated through the interſtices of the grains. But 
the proceſs of granulation does itſelf, in all probability, weaken the gunpowder, 
in the ſame manner as it is weakened by ſuffering it to become damp ; for, in 
this laſt caſe, the nitre, which is the only ſoluble ingredient, ſuffers a partial 
ſolution in the water, and a ſeparation in cryſtals of greater or leſs magnitude; 
and accordingly the ſurfaces of contact are rendered leſs numerous. ho 

The detonation of gunpowder . been always an intereſting problem in 
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chemiſtry. Numerous theories have been offered, to account for this ſtriking 
fact. But it is now very well ſettled, that the nitrous acid is decompoſed by 
the heat of ignition; that its vital air combines with the charcoal, and forms 
fixed air, while the phlogiſticated air, or other component part, becomes diſ. 
engaged in the elaſtic form. Berthollet found, that the elaſtic product afforded 
by the detonation of gunpowder, conſiſted of two parts phlogiſticated air, and 
one fixed air. The ſudden extraction and expanſion of theſe airs, is the cauſe 
of the effects of gunpowder. See Acip Nitrovs. 

The marine falt afforded by combining the dephlogiſticated or aerated ma- 
rine acid and vegetable alkali, affords gunpowder of much greater ftrengrhv- 
than the common nitre, For the method of making this ſalt, ſee Aciv-Marin#. 
AERATED. | | 

GYPSEOUS EARTH, or GYPSUM. A combination of calcareous earth: 
with vitriolic acid. As this falt requires about five hundred times its weight of 
water to diſſolve it, the earlier chemiſts reckon it among the earths. But as its 
component parts and properties are now well known, gypſum is at preſent con- 
ſidered as an earth by chemiſts. Se EarTa Calcargovs.. | 
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H: IR. This animal excreſcence does not appear to differ conſiderably from 


horn, either in its obvious qualities or component parts. Water or ardent 
pirit have very little action upon it. But acids and alkalis act very ſtrongly, | 
more eſpecially when aſſiſted by heat. The nitrous acid totally diffolves hair; 
and if loaded with this ſubſtance by boiling, it depoſits a gelatinous matter on 


cooling. By repeated abſtraction of nitrous acid, a large proportion of acid of 


ſugar is obtained. I have not met with an account of the properties of the 
combination of hair with cauſtic fixed alkali, which diffolves it. | 
Neumann examined, by deſtructive diſtillation, the hair of cows, horſes, ſwine, 
and ſheep, and alſo the human hair. He obtained volatile alkaligz partly com- 
bined with water, and partly in the concrete ſtate; ſome empyreumatic oil, and 
a coaly reſidue of difficult incineration, which afforded a ſmall quantity, of fixed 
ſalt, The proportions of theſe in each were different, but need not be here re- 
lated, as the modern chemiſts would, no doubt, in repeating the experiment, 
attend to the elaſtic as well as to the condenſible products. 
HARDNESS may be defined as that property of bodies by which they 
reſiſt indentation. It differs from tenacity, which is the oppoſite quality to 


| brittleneſs, whereas bardneſs is the oppoſite quality to ſoftneſs, or the diſpoſition 


which the parts of a ſolid body poſſeſs of eaſily yielding without fracture. Chemiſts 
and others uſually aſcertain the comparative hardneſs of bodies by rubbing the 
one againſt the other; any angular prominence of a harder body being capable of 
ſcratching or making a mark upon the ſurface of a ſofter. This is not a ay" 5 
| | REES; od, 
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thod, though it may be rendered. uncertain by the greater or leſs brittleneſs of 
the reſpective bodies. Thus hardened ſteel will ſcratch glaſs, and will in return 
be ſcratched by glaſs ; the brittleneſs of the glaſs caufing it to yield under the 
ſteel, which is more tenacious, though ſofter. On this principle likewiſe it is 
that the keeneſt edge tools, and thoſe beſt calculated to cut hard bodies, are not 
hardened to the higheſt temper the ſteel is capable of, but to ſuch a degree 
only as to retain much tenacity with a moderate hardneſs. | | | 
The mechanical philoſophers, at the beginning of the preſent century, ac- 
counted for the hardneſs of bodies, by ſuppoſing their particles to be of ſuch 
2 a form as to apply to each other with large ſurfaces of contact. This doctrine 
ſeems in ſome meaſure to be true, when applied to the cryſtals of bodies on 
their aſſumption of the ſolid form. Sugar-candy, or the more ſlowly formed 
<ryſtals of ſugar, are harder (or perhaps leſs brittle) than loaf ſugar, in which 
the ſame ſmall cryſtals are more confuſedly applied to each other: calcareous {| 
is harder than chalk, &c. But how far this doctrine may apply to the hardneſs 
ariſing from the haſty cryſtalliſation of ſteel and other bodies by immerſion in 
water, remains to be ſettled by future reſearches. | | 
Mer. Kirwan, in his Mineralogy, has exhibited the hardneſs of the different 
ſpecies of ſtones, as aſcertained by Mr. Quiſt, by the impreſſion made on each 
other. In the following table the ſtones, which ſtand firſt, are able to ſcratch 
or cut the ſucceeding, but not vice verſa; and ſuch ſtones, whoſe hardneſs does 
Not exceed 11, may be ſcratched by ſteel, The firſt column denotes the kard- 
neſs, and the ſecond the ſpecific gravity. | 


Diamond from Ormos 20 . Sardonyx - - 12 - 2.6 
Pink diamond - 19 - 3:44 Amethyſt - = - 11 2.7 
Bluiſh diamond = - 19 3.3 Cryſtal* - - 11 = 2.6 
 Yellowiſh diamond 19 - $3.3 - Carnelion = + 11 247 
Cubic diamond - 18 - 3.2 Green Jaſper - 11 - 247 
Ruby - - 17 - 4-2 Reddiſh yellow ditto 9 4.7 
Pale ruby from Brazil 16 - 3:5 Shoed = = = 204.10 
Spinel - = 193 - 3:4 Tourmaline - - 10 
Deep blue ſapphire -' 16 3.8 Quartz 10 2.7 
Ditto paler - - = 17 - 3-8 Opal! 10 2.6 
Topaz - *'- 156 4.2 Chryſolite 10 3.7 
Whitiſh ditto - - 14 35 EJ 
Bohemian = 11 2.8 Fluor - - - - 7 PEE: 
Emerald ''= - 12 2.8 Calcareous Spa- 6 _ 
Garnet. - - | = 1 4 - Gypſum - = - 5 
Agate ®. - - 12 - 2.6 Chalk - - 3 
Ones - - 12 2.4 > 


HEAT. The ſenſations expreſſed in common language by the words heat 
and coldneſs, are of too fimple a nature to require or to admit of definition. 
Theſe words, however, are not always uſed to denote the ſame things; but are in- 
difcriminately applied both to the ſenſation itſelf, or to that which cauſes it. Thus, 
we ſay, that we ourſelves are hot or cold; and that the fire or ice which heats 
or cools us, is likewiſe hot or cold, though the ſenſations we experience are cer- 
tainly very different things from that ap enables bodies to excite them. It 

Fo 3 B 2 2 may 


HE A 1 H E A 


may alſo be remarked, that, in this ambiguous manner of ſpeaking, there is 
another cauſe of uncertainty that ariſes from the uſe of a variable ſtandard of 
compariſon. Every one knows, that the eſtimation of heat or coldneſs differs 
in various perſons, becauſe each forms his judgment from his own ſenſations; 
and the ſame body may appear hot to one perſon, and cold to another, or to the 
ſame perſon at different times; though the variation is not in the body itſelf, but 
in the ſtate of the perſon in whom theſe ſenſations are excited. Hence it appears 
neceſſary, in order to avoid error in the purſuit of inquiries concerning heat, that 
the ſenſe of the words made uſe of ſhould be accurately defined, and that ſome 
fixed ſtandard of compariſon be made uſe of inſtead of the human body, which, 
though fixed enough for the common affairs of life, is certainly not enough ſo 
for the purpoſes of ſcience. 855 = 
The word heat, in a philoſophical ſenſe, is uſed to denote the cauſe of the 
power which bodies poſſeſs of exciting the ſenſations of heat or coldueſs. | 
The word temperature denotes the ſtate of the body with reſpect to that 
power. So that a body which excites a more intenſe ſenſation of heat or cold- 
neſs than another body, is ſaid to poſſeſs a higher or lower temperature. | 
It has not yet been determined in what heat itſelf, or the cauſe of temperature, 
conſiſts. Two opinions have long divided the ſcientific world. One is, that heat 
conſiſts of a peculiar motion or vibration of the parts of bodies, ſo that the 
temperature is higher, the ſtronger the vibration. The other is, that heat is a 
ſubſtance or fluid, whoſe greater or leſs quantity produces a higher or lower 
temperature. The deciſion of this great queſtion is highly deſerving of the at- 
tention of philoſophers. But it will not be neceffary to confider its merits in 
our firſt ſteps of inveſtigation, becauſe the doubts reſpecting it will not impede 
our reaſoning concerning ſuch phenomena as are well known. For ſince effects 
are proportioned to their cauſes, we may ſpeak of the quantities of heat in 
bodies, without deciding whether they be quantities of motion or quantities of 
matter ; the relation of thoſe quantities to each other, and not their peculiar na- 
ture, being the chief obje& of our reſearch. | N 
Two bodies which, when in contact, neither impart nor receive heat from 
each other, are of the ſame temperature. All bodies, therefore, which by direct 
or ſucceſſive contact communicate with each other, muſt either have the ſame 
temperature, or the hotter will communicate heat to the others, till a common 
temperature is produced amongſt them. ; en BY 
The diſpoſition or power of quickly tranſmitting heat in the production of a 
common temperature, is not the ſame in different bodies. If a number of 
ſtraight wires of equal ſizes, but different metals, be covered each with a thin 
coat of wax, and their ends be plunged in the ſame heated fluid, for example, 
melted lead, the fuſion of the coat of wax will ſhew that heat is more quickly 
tranſmitted through ſome metals than others. Thus alfo it is found, that the end 
of a glaſs rod may be kept red hot for a very long time, without any inconve- 
nience to the hand which holds the other end; though a fimilar metallic rod, 
heated in the ſame manner, would very ſoon become too hot to be held Bodies 
that quickly alter their temperature by communication, are {aid to be better con- 
ductors of heat than ſuch as alter more ſlowly. | 
The general effects of a change of temperature are theſe : A ſolid is rendered 
fluid by an increaſe of temperature, and a ſtill greater increaſe converts it into 
elaſtic fluid or vapour. If the body be compoſed of parts, which become fond, 
| | ”" ud, 
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fluid, or vaporous, at different temperatures; and the elective attraction, by 
which thoſe parts are held together, be inſufficient to prevent their aſſuming theſe 
ſtates by the changt of temperature, a ſeparation will then take place: thus a 
diminiſhed temperature ſeparates ſalt from water, by their becoming ſolid; and 
an increaſed temperature one water from ſalts, by cauſing the former to fly 
off in vapour. Laſtly, if neither the change of temperature be conſiderable 
enough to alter the ſtate of ſohdity, fluidity, or vapour which the body under con- 
ſideration may happen to poſſeſs, nor the body itſelf be of the nature to undergo, -- 
a:ſeparation of its parts by the change, then an increaſe of temperature will cauſe - 
an increaſe in the bulk or dimenſions of che body, which will- laſt no longer than 
during the time of the · increaſe, . e | 
It has already been obſerved, that the temperature at which different bodies 
change their form is various. Neither this property, nor the. expanſions.ef bo- 
dies by heat, have been obſerved to have any correſpondence with their denſity, , 
hardneſs, ſpecific gravity, or other evident properties. There are, likewiſe, Tome : 
irregularities in the contraction or expanſion, which depend on circumſtances not 
et well. aſcertained, near the freezing point, of water, and probably other ſub- 
nces. Pure water, when cooled, is obſerved to contract till within about 
eight degrees of the freezing temperature, where it begins to expand; and it 
may be cooled eleven degrees below that temperature, and ſtill continue fluid. 
Af adequate explanation of the circumſtances that attend the converſion of bo- 
dies from their ſeveral ſtates of ſolidity, fluidity, and vapour, ſeems to promiſe 
a more intimate acquaintance with the nature and properties of the particles of 
bodies, than has hitherto been obtained. | | | 
Permanently elaſtic fluids, or airs, appear to differ-from vapour in the circum- 
ſtance, that they take and retain the elaſtic form at a lower temperature. There 
are facts which render it probable, from analogy, that a great degree of cold 
would convert them into denſe fluids. | | 
It is a ſelf-evident truth, that, if two bodies be perfectly equal and alike in all 
reſpects, and have the ſame temperature, they will poſſeſs equal quantities of 
heat. ä ; | | | 
Thus, a pound of gold will poſſeſs an equal quantity of heat with another 
pound of gold at the ſame temperature, a pound of water will poſſeſs an equal 
quantity of heat with another pound of water at the ſame temperature, and ſo 
forth. From this. it will alſo be: clear, that two pounds of gold will poſſeſs twice - 
as much heat as one pound of gold, at the ſame temperature; and generally, 
that the quantities of heat in bodies of the ſame kind, and at the ſame tem- 
perature, will be in proportion to their quantities of matter, or their weights. 
If two ſuch equal and ſimilar bodies, that differ in temperature, be brought 
together, they will, by communication, acquire a common temperature, and 
their quantities of heat will by that means be rendered equal. For this purpoſe, . 
it is clear, that the hotter of the two bodies muſt have communicated half its 
exceſs to the colder. The quantity of heat in one of the two equal bodies will 
therefore be an arithmetical mean between the two quantities originally poſſeſſed 
by each of them; that is to fav, its temperature, or the common temperature, 
will exceed that of the colder exactly as much as it falls ſhort of the hotter bodies. 
If the two bodies had been unequal, they would nevertheleſs have acquired 
a common temperature by communication ; but the exceſs of heat would not have 
been equally divided between them. © For we have ſhewn, that the quantities of 
heat in ſuch bodies, at the ſame temperature, are in proportion to the — 
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f matter. If the ſurplus of heat had been entirely taken away, it is obvious, 
that their temperature would have been made equal, and their heats would have 
been in that proportion; and there is: no other way of adding the ſurplus to 
them, ſo as to preſerve the ſame proportion, but by giving more to the larger 
than to the ſmaller body, according to its quantity. I he common temperature 
that they acquire-ſhews that this is done; and conſequently, that, when two un- 
equal bodies of the ſame kind acquire a common temperature by communica- 
tion, the exceſs of heat in the hotter: body is divided between them in: ꝓroportion 
to their weights or quantities of matter. | | 
From this it is likewiſe evident, that the quantities of heat required to be 
added to or taken from bodies of the ſame kind, to produce equal changes in 
their temperature, will be in proportion to their quantities of matter. 
The foregoing deductions naturally lead us to the conſideration of an inſtru- 
ment proper to thow the temperatures of bodies. Such an inſtrument will re- 
quire to be. placed in contact with. the body under-examination, in order that it 
may acquire the ſame temperature. At. is therefore an indiſpenſable condition, 
that the inſtrument ſhould: be of that. ſmall bulk as not ſenſibly to heat or cool 
the body it touches; but that the common temperature of the inſtrument, and 
the body itſelf upon contact, may, without perceptible error, be taken for the 
original temperature of the body. Another condition equally requiſite is, that 
every change of temperature ſhall be attended with ſome evident change in the 
4nſtrument by which it may be aſcertained, The expanſions and contractions of 
bodies are the molt convenient for this purpoſe. Theſe, however, are ſmall, 
and would require to be magnified by ſome mechanical or optical contrivance, if 
à ſolid body were made uſe of. But the ſmalleſt change in the bulks of fluids 
may be eaſily ſhown, by the happy expedient of including them in a bottle, 
whoſe.neck is long and very narrow in proportion to the diameter of its body. 
On theſe confiderations the thermometer is made. It conſiſts of a glaſs ball or 
bottle with a long narrow tube or neck, and is partly filled with mercury, a 
fluid preferable to all others, from its unchangeableneſs, the regularity of its ex- 
panſions, and its not ſoiling the tube. The expanſions or contractions of the 
mercury are ſhewn by the riſe or fall of its ſurface, which is meaſured by a gra- 
.duated ſcale uſually fixed to the tube. See THERMOMETER. 
Ihe determination. of the correſpondence between-the degrees of the thermo- 
meter, and the actual varrations of the heats of fluids, was firſt accurately deter- 
mined by Mr. de Luc. By mixing equal quantities of water at different tem- 
peratures, he found that the thermometer very nearly indicated the arithmetical 
mean between the two temperatures, and conſequently that its indications are 
ſuch as truly correſpond with the qualities of heat. . 
As theſe fundamental experiments cannot be too ſtrictly examined, the fol- 
lowing doubt remained to be conſidered, namely, whether the diſpoſition to 
give out or to receive heat, were the fame in water at all temperatures? be- 
cauſe it is clear, that if this diſpoſition be changed by heating or cooling, the 
temperature, or power to heat or cool other bodies, will not follow the fame 
proportion as the quantities of heat; though it may be . imagined, not without 
probability in ti is caſe, that correſpondent irregularities in the expanſions of the 
mercury may cauſe the thermometer to indicate the arithmetical means between 
the two expanſions produced by an extremetemperature. But whatever irregu- 
larities may be ſuppoſed to counteract each other in theſe experiments with mer- 
cury and water, it is to the Jaſt degree improbable that the fame PRs 
wou 
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would be found, when the mean temperature is obtained by other methods. 
With this view, the. celebrated Dr. Crawford“ very carefully repeated and con- 
firmed Mr. de Luc's experiments, made others with a like reſult, by uſing lint- 
ſeed oil inſtead of water, and alſo by producing the mean temperature perma- 
nently in air included in a cylinder formed of two equal pa ts, the upper of 
which was kept to the freezing point, by ſurrounding it with pounded ice; and | 
the lower to the boiling water point, by furrounding it with a greater ſu pply of - | 
ſteam than could be condenfed: by its contact. The near correſpondence of theſe. 
ſeverab methods, that the expanſions . of mercury in the thermometer are corre- 
ſpondent with the heat it receives. HS: VV 

Thus far we have attended only to the communication of heat between bodies 
of the ſame kind; but when two equal bodies of different kinds produce a com- © 
mon temperature by communication, it ſeldom happens that it proves to be an 
arithmetical mean between the two original temperatures. In ſuch caſes, it is 
evident, that the heat, which was communicated: from one to the other; has not 
altered their temperatures equally, but has raifed or lowered that of the one more 
than it has lowered: or raiſed that of the other. And as the proportion between 
the number of degrees through which one of the two bodies is thus raiſed, and 
the other lowered, is found, by experiment, to be the- ſame; however different 
the two original temperatures may have been, provided no change of form or 
chemical combination has been · produced in either of them; it is a general con- 
ſequence, that the quantity of heat required to alter the» temperature of one of 
the bodies a ſingle degree, or any other equal part, will be greater or leſs than 
would be required to produce the ſame change in the other body, in proportion 
as the changes produced by the communicated heat were leſs or greater.. 

The whole heat in each body, when they have the ſame temperature, muſt 

conſiſt of the ſame number of degrees: the proportion between the whole heats - 
of the bodies will, therefore, be the ſame as between the heats required to raiſe 
each of them a ſingle degree: that is to ſay, the comparative heats of bodies, at 
the ſame temperature, will be in the inverſe proportion of the number of de- 
grees their temperature is altered by the tranſmiſſion of the ſame. quantity of 
heat. | - 75 

To illuſtrate this by an example in round numbers: Suppoſe a pint” of mer- 
cury, at the temperature of 1367, be mixed with a pint of water at 30, the mean 
temperature will be 76. The water, therefore, has been heated 26%, and the 
mercury has been cooled 60®, by the loſs of the heat it imparted to the water. 
The abſolute heat in one degree of the mercury will, conſequently, be propor- 
tionally leſs than that of one degree of the water; becauſe the very ſame heat, 
which has raiſed the water 26 in temperature, would raiſe the mercury 60, if 
it could be returned again; and the whole heat contained in the mercury will be 
to that of the water in the ſame proportion of 26 to 60. But, in the preſent 
experiment, equal bulks were uſed; and mercury is about thirteen times as heavy as 
water; and equal weights of mercury would contain only one thirteenth part of 
the heat. Twenty-ſix, divided by 13, quotes 2. Whence the comparative heats 
of mercury and water are in the proportion of about 2 to 60, or 1 to 30; that 
is to ſay, a pound of mercury, at che ſame temperature, contains no more than 
one thirteenth part of the heat contained in a pound of water. 


* On Heat. London, 1788. This valuable performance contains the theory and moſt of 
the facts relating to heat, and deſerves to be made a part of the library of every natural philoſopher, 
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It may be obſerved, that the term comparative heat: is uſed to denote the pro- 
portion of the abſolute quantity of heat in one body to that of another equal maſs 
of matter at the ſame temperature, conſidered as a ſtandard. The ſtandard made 
uſe of is pure water in a fluid ſtate. Some writers call this ſpecific heat. The 
diſpoſition or property by which bodies ſeverally require more or leſs heat to 

produce equal changes in their temperature, is called their capacity for heat. 
5 Theſe capacities are conſidered as the unknown cauſe of the difference in their 
comparative heats, to which they. are conſequently proportional. 35 

It is found by experiment, that the capacity of the ſame body for heat is leaſt 
when ſolid, greater when fuſed or fluid, and greateft of all when it becomes 
eonverted into vapour, or elaſtic fluid. 3 e 

Alſo, when bodies unite by virtue of chemical attraction, their capacities are 
ſeldom the ſame as the: ſum of the capacities of che bodies, but almoſt always 
either greater or leſs. 3 e 8 

As the experiments relating to the capacities of bodies cannot be here given 
at large, it will be proper to mention, by way of inference, ſome of the chief 
conſequences of this moſt luminous doctrine; firſt premiſing, however, that 
theſe inductions have all been verified by experiment *. | 

The capacities of ice and fluid water are found to be as q to 40. Ice cannot, 
therefore, be converted into water, unleſs it be ſupplied with as much heat as is 
ſufficĩent to anſwer the difference of capacity. Thus, if equal quantities of ice 
and water, both at the temperature of 32%, or the freezing point, be expoſed 
in ſimilar weſſels, at the ſame diſtance from a fire, both will receive heat alike, 
and the ice will be melted into water at 325, while the water in the other veſſel 
Will have its temperature raiſed to 178%. Here it is obvious, that the ſame heat 
which raiſed the water to 146?, was merely ſufficient to ſupply the increaſed ca- 
pacity of the ice; for which reaſon this laſt had not its temperature raifed at all. 
It the experiment be more accurately made, by mixing equal weights of water 
at 178? and ice at 32?, the ſame conſequence will follow; for the ice will be 
melted, and the common temperature will be 32®; becauſe the ice in meltin 
receives no augmentation of temperature by abſorbing the whole 146* of — 
From the water, by virtue of its increaſed capacity when it becomes fluid. 

And ſo, likewiſe, when water is frozen by the loſs of its heat, communicated 
to a cold atmoſphere. or. other contiguous bodies, the proceſs of cooling goes 
on till ice begins to be &rmed ; but during the whole time of the converſion of 

4 the water into ice, the temperature remains ſtationary, becauſe the diminiſhed 
capacity of the ice cafes it to give out heat, the continual evolution of which 
ſupolies the refrigerating bodies with as much as their energy of cooling might 

.otherwiſe have taken to cauſe a diminution of the temperature. When the 

whole is frozen, this ſupply of extricated heat ceaſes ; and therefore the cauſe, 

+ _ -that cooled the water at firſt, goes on in cooling the ice, till the common tem- 

perature is produced. 5 3 1 5 . 

In all experiments, wherein the capacities of the ſame bodies are changed, and 
the difference between the quantities of heat in the ſame body, in both ſtates, at 
one common temperat ire, is known in the degrees of che thermometer, we may 
derive the advantage of finding the abſolute quantities of heat in degrees of the 
thermometer, or the number of degrees which any particular point or temper- 

ature is remote from the true zero, or point of abſolute privation of all heat. 


# For which conſult Dr. Crawford's Treatiſe, already ſpoken of. 
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To illuſtrate this curious poſition, the experiments on ice and water, juſt rela- 
ted, may be made uſe of. The whole quantities of heat, in theſe two ſtates, 


are as 9 to 10. It is plain, therefore, when water freezes, it muſt give out 
one-tenth of its whole heat; and this tenth part, by the experiment, is found to 
amount to 146 of Fahrenheit's thermometer; conſequently its whole heat is ten 
times 146*, or 1460?; when its temperature is 32* above Fahrenheit's zero. 
Whence the natural zero is at 1428*. N 


No direct experiment has yet been made to ſhew the capacity of ſteam with 


relation to water. An indirect experiment of Dr. Crawford makes it as 15+ to 
10 *. It is accordingly found, that fteam, in its condenſation into water, gives 
out as much heat as would raiſe the temperature of an equal quantity of non- 
evaporable matter, of the ſame capacity as water, 914 degrees. This heat it 
muſt have taken up at its formation. Whenever water is heated, we may, con- 
ſequently, conſider the heat as diſpoſed of in two ways. Part raiſes the dem- 
perature, and part is employed in ſupplying the elaſtic vapour which flies off 
with the heat its increaſed capacity requires at that pe hn pi The greater 
the quantity of ſteam, the larger will be the proportion of heat employed in this 
laſt way. Now it is found, that a difficulty attends the production of ſteam, 
in proportion as effective obſtacles are oppoſed in the way of its expanſion or 
eſcape. If the water be heated in a cloſe veſſel, ſuch as the Digeſter of Papin, 


no ſteam will be formed; if there be a ſmall hole for the ſteam to eſcape, there 


will be leſs formed than if the whole ſurface of the fluid were uncovered ; and if 
the ſuperincumbent atmoſphere be removed, as in the vacuum of an air pump, 
the production will be greateſt of all. In every caſe where the ſteam can eſcape, 
it will be produced, until the quantity of heat employed in forming the elaſtic 
ſtate has become equal to the ſupply of heat communicated to the fluid it efcapes 
from. At this period, the temperature of the fluid will become invariable, but 
the quantity of ſteam thrown off will, in like circumſtances, be proportioned to 
the facility of its eſcape. The ſtationary heat of the fluid will be governed, not 
by the heat applied, dee by the ſame facility of eſcape. Water in the open air 
Holls violently, and acquires a fixed temperature at 212 of Fahrenheit. But 
this varies a little, as the weight of the air varies and oppoſes a different reſiſt- 
ance to the ſteam. See THERMOMETER: It has been ſtated, and with ſome 
probability, that there would be no interval of fluidity between the ſolid and 
the vaporous ſtates, if it were not for the preſſure of the atmoſphere. EWA 


From this principle of the enlarged capacity of vapour, it is eaſy to account 


for the cold produced by evaporation. Every one is acquainted with the cold 
<-> p10 by wetting the hand with water, and, ftill more, with ſpirits of wine. 
The hand is the ſource of heat to the water, and would raiſe its temperature to 
95*, if no evaporation took place. But as the water flies off in ſteam, the ſta- 
rionary temperature is produced at a lower degree, for the reaſons juſt mentioned. 


The hand muſt therefore receive the ſenſation of cold from the water which e- 


velops it, and this fenfation will continue till it is all evaporated. _ 1 
Spirit of wine or ether, being more evaporable, have their ſtationary point of 
temperature lower than water in fimilar circumftances of expoſure. -The 
freezing of water by means of ether affords a ſtriking inſtance of this effect. 
Water is included in a thin glaſs tube, and the outſide of the tube is kept con- 
tinually wetted with ether, by means of a bottle with a capillary tube in its neck, 


1 * Cnanſord on Animal Heat, P. 6. 
8 3 C through 
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through which the ether is poured. The conſequence of the ſpeedy evaporation 
of this very volatile fluid is, that in a very ſhort time the included water is ſud- 
denly converted into ice, even before a fire, or in the midſt of ſummer. 
There appears to be no difficulty in accounting for the cold produced by the 
evaporation of water from the ſurface of the hand ; becauſe it is perfe&ly analo- 
gous to the fact where a ſtationary temperature, or boiling point, is produced 
over a fire. Butin the experiment with ether it may ſeem remarkable, -that the 
: refrigeration is carried to a point ſo far beneath that of every one of the ſur- 
rounding bodies. This may, however, be explained from an attention to what 
is obſerved to happen with water. If water were incloſed in a ſtrong metallic 
veſſel, and ſurrounded on all ſides with ignited coals, there is no doubt, from 
the general courſe of facts, but that it would become gradually hotter, until it 
either burſt the veſſel by its expanſive force, or acquired a temperature equal to 
that of the coals. But if an hole be ſuddenly opened, after the temperature has 
increaſed beyond the common boiling-water point, it is found that a ſudden ex- 
trication of ſteam takes place, and the fluid immediately falls to the temperature 


of boiling water. Now the ether, being much more volatile than water, may be 


conſidered, when confined in a bottle, to be in a ſtate ſimilar to that of water in 
Papin's Digeſter; and the ſurrounding bodies act upon the bottle like the coals 
in the former inftance, The included ether acquires the common temperature, 


becauſe it is prevented from aſſuming the vaporous ſtate, and has not elaſticity 


enough to break the veſſel. But as ſoon as this fluid is ſet at liberty, it evapo- 
rates readily, and becomes cooled down towards a ſtationary degree of tempera- 
ture; at which if acquired, the heat carried off by the vapour would be ac- 


curately equal to that ſupplied by the ſurrounding bodies, This temperature, 


at the ſurface of ether expoſed in our climate, is, on account of its volatility, 
conſiderably below the freezing point of water; and therefore, whenever a thin 
ſtratum of ether is made to ſurround a ſmall veſſel of water, it is no wonder it 

robs it of ſo much heat as to congeal it in a ſhort time. 7 
The effect of freezing mixtures is another evident conſequence of this doc- 
trine of the change of capacities of bodies for heat. When common ſalt is added 
to water, in as large a quantity as can be diſſolved, the brine is much more diffi- 
cult of congelation than mere water; fo much ſo, that it does not acquire the 
ſolid ſtate until it is cooled as low as, 6? below oꝰ on Fahrenheit's ſcale; or 387 
below the freezing point of water. Suppoſe now, that the falt be mixed, not 
with water, but with ſnow, or pounded ice. Theſe two ſubſtances will be diſ- 
poſed to combine together as beſore, but much of the effect will depend on the 
temperature. If this be ſo low, as t at the combination may preſerve the ſolid 
ſtate, the external parts in contact of each will indeed unite; but they will form 
a ſolid combination, that will effectually prevent the internal parts from ap- 
proaching each other, and accordingly little or no perceptible progreſs will be 
made towards the union of the whole ma's. But if, on the contrary, the tempe- 
rature be higher than this, the combination will be the fluid brine, though the 
ſnow and ice were ſolid before; and this for the plain reaſon, that the brine re- 
quires a leſs heat to fuſe it, than would have been requiſite to fuſe the ice alone. 
The aflumption of the fluid ſtate in theſe bodies will increaſe their capacity, and 
they will be diſpoſed to deprive the ſurrounding bodies of heat; that is to ſay, 
they will be colder than betore, If the quantity of ſnow and falt be conſiderable, 
and there be no bodies at hand which can readily ſupply the heats required, the 
brine firſt produced will cool the ſnow-aad ſalt in its vicinity; and theſe, when 
3232ͥ mquenes, 
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liquefied, will cool the reſt of the ſnow and ſalt ſtill more effe&ually. When the 
temperature of the whole is by this proceſs reduced as low as—6?, or the freezing 
point of the brine, the liquefaction will ſtop, or it will proceed more ſlowly or 
faſter, in proportion as the requiſite heat can be ſupplied, - It may therefore be 

_ eaſily underſtood, that if a mixture of this kind be placed in a veſſel, and a 
ſmaller veſſel containing water be plunged in it, the cooling proceſs. will freeze 
the water. It is likewiſe evident, that ſuch mixtures can deſcend in tempe- 
rature no lower than a certain fixed degree, which 1s their own freezing 
point “. ; | | 

| Th ere are other freezing proceſſes effected by the mere liquefaction or ſolution 


of ſalts in water, which alſo appear to depend on the increaſed capacity of the ſalt, or 


more probably of the water contained in them +. Among a variety of proceſſes of 


this kind deſcribed in the Philoſophical Tranſactions, the following may be ſe- 


lected, not as the moſt powerful, but becauſe the materials are cheap, and well 
known. Equal parts of ſaltpetre and ſal-· ammoniac are to be reduced to a fine 
powder. If four ounces of water be poured on three ounces of this mixture, the 
{ſolution will fink the thermometer 36 degrees: and as it is eaſy in this, country 
to have pump water, at any ſeaſon, as cool as 50?, this addition will cool it to 
14, which is therefore ſufficient to freeze water in a phial plunged in it. If 
the water cooled in a firſt proceſs be uſed to reduce other water and ſalts to the 
temperature of about 325, and theſe be applied to the performance of a ſecond 
proceſs, the temperature will be much lower, viz. 4 below o). . 
Without entering more largely into examples of the change of capacity for 
heat in bodies which are changed in their form or ſtate of chemical combina- 
tion, it may be obſerved in general, that as the powers of gravity and projection, 
in continual oppoſition to each other, produce all the varied effects of poſition, 
and its conſequences, in the great ſyſtem to which they are effential ; ſo among 
the actions of the minute parts of bodies, the cohefive attraction and the energy 
of heat are in continual oppoſition, and are concerned in every proceſs of 
change in their peculiar properties. It is certain, that the particles of bodies do 
not touch each other, but are held in equilibrio at a certain diſtance, which 
varies with the temperature, as is deduced from the expanſions and contractions 


dependant on this cauſe. What might be the conſequences of an extreme de- 


preſſion of temperature, we are not likely ever to diſcover, and conjecture leads 


us very little in the doctrine of heat. It may be obſerved, that the changes of 


capacity in bodies, when they take the ſolid, fluid, or vaporous ſtate, are greatly 
conducive to the preſervation of a more equal temperature, than would other- 


wiſe be found in the diſtricts around us. The cold produced by evaporation - 


mitigates and conducts to other parts the ſtrong heats of the torrid zone, and the 

heat developed on the freezing of water prevents the cold countries from being 
cooled as far below the freezing point as might otherwiſe happen. If the ca- 
pacities of water and ice were equal, the freezing of immenſe bodies of water 
would ſcarcely be progreſſive, but would take place the inſtant the whole was 


cooled to 32“ and ſo likewiſe the thawing of immenſe bodies of ſnow, and of ? 


mountains of ice, would be performed in the ſhort time of the tranſmiſſion of 
heat requiſite to elevate its temperature the minuteſt portion of a degree above 
the temperature of ſolidity. 1 991 b 82 | 


* Crawford, p. 474 EN . 
+ Walker, in Philoſ. Tranſ. vol. Kxvii and Ixxvills 
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There are various methods uſed to increaſe the temperature of bodies. The 
friction of two pieces of wood againſt each other in a turner's lath produces heat 
and flame. A nail may be made red hot by quickly hammering it, or by the 
action of a dry grindſtone; and when flint and ſteel are ſtruck together, ſmall 
particles of the ſteel are ſeparated, which are in a ſtrong ſtate of deflagration; 
and upon examination with the microſcope are found to have been fuſed into 
hollow greyiſh balls. From theſe facts it appears, that as heat increaſes the di- 
menſions of bodies, ſo the diminution of the magnitude of bodies by mechanical 
action, cauſes them to give out heat, which if ſuddenly extricated will even 
produce a ſtrong ſtate of ignition. The ſun's light, concentrated by a lens or 
mirror, is found to produce the moſt aſtoniſhing effects, by raiſing the tempera- 
ture of bodies; as does likewiſe the electric ſnock, both of which far exceed thoſe 
of our furnaces. Many chemical mixtures, wherein a rapid combination and 
change of capacity take place, produce ignition and flame. But the operations 
of chemiſtry, and the arts that require an increaſe of temperature, are generally 
performed by the contact of bodies in a ſtate of combuſtion. See Conax gUSTION, 
Air Vrrar, and PHLOGISTON. - JS 7, 
Light and heat differ from each other in their chemical effects, as many expe- 
riments ſhew. The heat produced in the focus of a mirror or lens is not exactly 
in proportion to the quantity of light, but in ſome meaſure depends on its di- 
rection; fo that the ſame quantity of light at the focus, ſpread over an equal ſur- 
face, will heat more than if either within or beyond it. Part of the heat of a 
fire, though not luminous, is thrown off in rays ſubje& to the ſame laws of re- 
flection as light, but not like it tranſmitted through glaſs. This is plainly ſhewn 
by interpoſing a pane of glaſs between a fire and the face of an obſerver. The 
light will paſs through, but the heat will be intercepted, and will be employed 
in raiſing the temperature of the glaſs*. And accordingly the heat of the fire 
will not be increaſed in the focus of a ſpeculum of glaſs, though a metallic ſpecu- 
lum will produce a great effect. A bright table ſpoon may be uſed for this ex- 
periment, inſtead of a mirror. If two metallic concave ſpeculums be ſo placed 
at a diſtance from each other, that their axis may coincide, and an iron heated 
below ignition be placed in the focus (of parallel rays) of one mirror, there will 
be an image of the iron formed in the focus of the other; at which if a thermo- 
meter be applied, its temperature will be raiſed. Whence it follows, that the 
heat radiating inviſibly from the iron is governed by the fame laws as the light 
which forms the image. It is likewiſe found, that a freezing mixture +, placed in 
the ſame fituation, will deprefs the thermometer by the action of its focal image. 
This has been thought to evince the material nature of cold, which has in every 
theory been ſuppoſed to be the mere negation of heat. It does not, however, 
appear to prove any thing more, than that, in the preſent conſtitution of the 
world, heat is emitted in all directions by all bodies; and that the freezing mix- 
ture intercepts a portion, which. would have paſſed through the focus of one mir- 
Tor, and proceeded to the other. The freezing mixture does the ſame thing as 
to the heat, which a black ſubſtance would have effected with regard to light. A 
black ſubſtance in one focus would have been viſible in the other; not by the 
- emiffion of rays of darkneſs, but by the interruption and pri vation of as much 
light as would elſe have proceeded from its apparent place. See Licar. 


®* Schecle on Air and Fire, p. 70., Eng. tranſlation. 
+ By M. Pictet, but I forget where mentioned. 
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Whether heat be matter or motion, is a queſtion which has not yet been 
well ſettled. If heat be nothing more than an inteſtine. or vibratory motion of 
the particles of bodies, its communication, or tranſmiſſion, may be eaſily ex- 
plained, and with much ſimplicity, from the general laws of motion. But its 
abſorption and ea, in the phenomena of freezing, or combuſtion, in the 
latter of which a ſingle ſpark of ignited matter may produce the moſt violent 
conflagration through an extenſive town, do not ſeem to be as eafily accounted- 
for by the laws of motion, without hypothetical aſſumptions, as by the ſuppoſi- 
tion of a peculiar matter called heat. It may, perhaps, be ſufficient on this ſub- 
ject to obſerve, that the effects of heat will not eaſily admit of compariſon or 
analogy with any of the other appearances in nature; but can only be exa- 
mined by experimental reſearch. | | 5 t 

Attempts have been made to determine whether the weight of bodies is affected 
by the greater or leſs quantity of heat they may contain. Dr. George For- 
dyce * weighed about 1700 grains of water in a bottle hermetically ſealed, when + 
unfrozen, at the temperature of 325, and in a room wherein the air was of the 
fame temperature. The water being then frozen, was found to be near one ſix- 
teenth of a grain heavier. Sir Benjamin Thompſon obtained the ſame conclu- 
fion, by counterpoiſing water againſt ſpirit of wine, and expoſing the apparatus - 
to a cold atmoſphere, which froze the former. In this laſt experiment the 9 2 
apparent cauſe of error ſeems to be, that the water might not at firft be cooled ſo 
low as the ſpirit, in which caſe an aſcending current of air might have rendered 
the water more buoyant. But this error, if it exiſted, tends to confirm the con- 
cluſion in which the water preponderated. 5 | >: 

Hence it is ſeen, that heat diminiſhes the attraction of gravity, as it alſo does 
that of coheſion, and probably thoſe obſerved 1n chemiſtry, though its operation : . 
in producing the fluid ſtate is ſo favourable to combination, as to render the ob- 
ſervation of this laſt effect difficult. Whether the operation of heat in the dimi- 
nution of the power of gravity may have any perceptible effect in enlarging the 
diſtances and periodical times of the inferior planets, muſt be left to the deter- 
mination. of aſtronomers. ; | aa. 


Here follows a table of the comparative heats, or capacities of bodies for heat, 
extracted from Dr. Crawford's work. In this table, the capacity of water is - 
uſed as the ſtandard of compariſon or unity. The numbers will therefore de- 
note the whole quantities of heat in equal weights of the ſeveral bodies refpec- 
_ tively at like temperatures, admitting that the capacities remain unchanged at - 
all temperatures; or they will denote the relative quantities of heat required to 
cauſe equal changes in the temperature of ſuch bodies ; and hence the changes - 
of temperature cauſed by the loſs or gain of equal quantities of heat will be in- 
vetlely as thoſ& numbers.” d ON OR? © 110 
The Comparative Heats of Different Bodies. 


Inflammable air — 21,4000 | Arterial blooGe 1,0300 
Dephlogiſticated aiTe 4, 7490 Water » © 179g 7 e 
Atmoſpherical air 11,7900 | Freſh milk of a cow... © ',9999 
Aqueous vapout 1,3 500 | Venous blood — 38928 
Fixed ai 1350454 | Phlogiſticated air 57936 


* Phil. Tranſ. Ixxv, p. 362. | 8 bs Hia 
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Hide of an ox with the hair - „5870 Cinders 92 
Lungs of a ſheep += 57690 Aſhes of cinders < 51855 
Lean of the beef of an ox = 47400 | Ruſt of iron, nearly freed from 
Alcohol 5 e Sans 56021 | air | - | TE... : ,1666 
Rice - - = ,5060 | Waſhed diaphoretic antimony, - 
Horſe beans — „5020 nearly freed from air 51666 
Spermaceti oil . — _ ,5000 | Aſhes of the elm tree — 1402 
Duſt of the pine tren „5000 Calx of zinc, nearly freed from 
2 „ air - - '- 51369 
Wheat „47% | Iron W ils ere 
, IS 42 Brass — 51123 
Oats 1 * 54160 Copper e 51111 
Vitriolic acid - 54290 White calx of tin, nearly freed 
r 52777 from air — - ooo 
Charcoal — 2631 Regulus of zinc l „0943 
Chalk 52564 | Aſhes of charcoal - ,0909 
Ruſt of iron „2 * 12906 |' Tin - - 0704 
Maſhed diaphoretic antimony „2272 Yellow calx of lead, nearly _ | 
Calx -of copper, nearly freed | freed from air — 0680 
from air = - 2272 | Regulus of antimony + ,0645 


Quicklime — - „229 Lead . . 30352 
HE DER, GUM. Lemery ſays, that this gum exſudes from incifions made 
in the bedera arborea, or tree ivy, whence it is collected by the peaſants in Italy, 
Provence, and Languedoc. The account is confirmed by Pomet; but Neu- 
mann, from unſucceſsful enquiries made on his own travels, is diſpoſed to conſi- 
der the account as doubtful, though he learned that it was the produce of Sicily 
and the kingdom of Naples. 1 | e 
This gum reſin, when genuine, is of a bright tranſparent reddiſh brown 
colour, deeper tban the hyacinth, and approaching to the garnet; when reduced 
to powder, of a ſaffron yellow, and of an agreeable aromatic taſte and ſmell. 
From an ounce of this, Neumann obtained five drams and a half of reſinous ex- 
tract by ſolution in ardent ſpirit, and of the reſidue water took up half a dram, 
and left two drams of inſoluble reſidue. When water was applied firſt to another 
ounce, it took up two drams of gummy matter, and of the reſidue ſpirit diſſolved 
three drams two ſcruples, and left two drams and half a ſcruple undiſſolved. 
By diſtillation with ardent ſpirit, the fluid came over with a flight taſte of the 
um reſin. Water diſtilled from the hederæ was conſiderably impregnated 
th with the taſte and ſmell, and brought over a ſmall quantity of eſſential oil, 
leſs hot te the taſte than other oils of that claſs. oat TY FEET | 
HELIOTROPIUM. The dyers ufe a blue paſte under the name of Litmus, 
which is ſuppoſed to be prepared from the heliotropium tricoceum, which grows 
wild about Montpellier. According to M. Niffole' of the French Academy, 
quoted by Savary in his Dictionnaire de Commerce, the colouring juice is ob- 
tained from the tops of the plant, gathered in Auguft, ground in mills, and then 
committed to the preſs. The Juice is expoſed to the ſun for about an hour ; 


- rags are then dipped in it, dried in the ſun, moiſtened by the vapour which 
ariſes from the flaking of quick lime with urine, then dried again in the ſun, and 
dipped again in the juice, The Dutch and others are ſaid to prepare turnſole 


rags, 
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rags, and turnſole in the maſs, from different ingredients, of which archil is the 
chief. See ARcHII. | VVV bh 
The account of the rags or cloth of turnſole, as given by Chaptal *, ſtates, 
that they are prepared by impregnating them with the juice of morelle, and ex- 
poſing them to the vapour of urine, which develops their blue colour. Theſe 
rags are exported to Holland, not for the uſe of the makers of turnſole, as is 
commonly ſuppoſed, but for the dealers in cheeſe, who extract a colour 
by infuſion, and waſh their cheeſes with it to give them a red colour. He was 
convinced by experiment, that the colouring matter of the turnſole paſte, is of 
the ſame nature as that of archil; and found, that by cauſing the lichen pa- 
rellus of Auvergne to ferment with urine, lime, and alkali, he could obtain a 
paſte ſimilar to that of turnſole. The addition of alkali appears to be neceſſary 
to prevent the development of the red colour, which, when combined wich the 
blue, forms the violet of the archil. 4 1 Ae 
Ibe attention of chemiſts is more particularly directed to this ſubſtance, on 
account of its affording one of the moſt uſual teſts of the preſence of acidity. 
The tincture of turnſole is prepared by lighily infuſing? the turnſole or litmus 
in water. If the water be too highly charged with the colouring matter, the infu- 
ſion has a violet tinge, and muſt in that caſe be. diluted with water until it be- 
comes blue, Expolure of this infuſion to the ſan, even in cloſed veſſels, turns it 
red, and ſome time afterwards the coloured matter falls down inthe form of a diſ- 
coloured mucilage. Ardent ſpirit may be uſed inſtead. of water in this pre< 
ration. _—_ Sa 
Its ſcarcely requiſite to direct the intelligent beginner in the uſe of this and 
other teſts. Paper may be ſtained with it, and a drop of the ſuppoſed acid will 
turn it red. Or the liquids may be mixed in greater or leſs quantities, as conve- 
nient. This blue liquor may be made a teſt for alkalis, if it be firſt reddened by 
pus addition of a ſmall portion of vinegar or other acid. Alkalis reſtore the blue 
colour. | n DO SN td 
For another teſt, ſee Ba Ass RuBRA, ne GE) a ee 
HELLEBORE. Two ounces of the root of white hellebore yielded with 
water nine drams and one ſcruple of gummy extract; and the fame quantity of 
root yielded with ſpirit of wine ſeven drams of reſinous extract. Front fix 
ounces. of the roots of black hellebore, fix drams and one fcruple were extracted 
_ by ſpirit; and from the ſame quantity of root, fix drams and two grains were 
extracted by water. Borrichjus relates, that the diſtilled water of the entire 
plant poſſeſſes emetic and purgative virtues, - The root is aſtimulating cathartic. 
Neumann. 1 | 
HEPAR. The combination of ſulphur with an alkali was denominated Hepar 
Sulphuris, or Liver of Sulphur, from its brown-red colour. Chemiſts have ap- 
plied the term hepar in a general way to all combinations of alkali or earth with 
| ſulphur, or with phoſphorus, See SuLeaus, ProsenoRvUs, Alx Heratic, 
AIR PHOSPHORIC. | LEE 258 
HEPATIC AIR. See AIR HE ATI. | at 8 
HOMBERG's PHOSPHORUS. The combination of lime and marine acid, 
which remains after diſtilling the volatile alkali from ſal ammoniac, has - uſually 
an over - proportion of lime. If it be urged by a violent heat it fuſes ;_ and when 
cold it has the property of emitting. a phoſphoric light when ſtruck with any 


#* Chemiſtry, i. 190, 
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Hard body. It is called Homberg's phoſphorus, from the name of the firſt 
. -obſeryer of the fat. | 4s = 
HONEY. Honey is contained chiefly in the baſe of the piſtil or female 
organ of flowers. It ſerves as food for moſt inſe&s which have a proboſcis. 
It appears to conſiſt of ſugar, mucilage, and water. The ſugar ſometimes ſe- 
parates in cryſtals. | | | X 
Honey 1s ſuppoſed to have undergone no alteration in the body of the bee, 
as It retains the odour, and not unfrequently the qualities, of the plants it was ga- 
thered from. | | | N 
Thirty - fix ounces of honey diluted with four quarts of warm - water, and fer- 
mented with a little yeaſt, yielded on diſtillation a pint of watery ſpirit, which 
by rectification was reduced to eight ounces. | a 
HOOFS or ANIMALS. The hoofs of animals are compoſed of a ſubſtance 
nearly of the ſame nature as Horn, which ſee. They are not applied to any uſe, 
but to afford animal coal in the preparation of the Pruſſian alkali, and in the caſe- 
ww 7 0. 3 
_ HOPS. It is univerſally taken for granted, that hops render beer leſs liable 
to change and become ſour. Neumann affirms the ſame thing, and that it ſen- 
fibly increaſes the ſpirituoſity. It is well known that the aromatic bitter of the 
hop is an agreeable and probably a wholeſome addition to beer: but the reſt re- 
mains yet to be proved by experiment. 8 ; 
_ HORN. Among the conſiſtent parts of animals, we obſerve a reſemblance 
in the general properties of ſuch as appear to be diveſted of ſenſation, namely, 
the bones, horns, boofs, hair or wool, and ſkin. Some bony ſubſtances are 
3 very hard, and appear to conſiſt of much phoſphorated lime, together with 
| about one ſixth of their weight of proper jelly or glue, ſoluble in hot water as 
well as cold. Ivory, which is ſofter, contains about one fourth of its weight of 
| glue. 'Hartſhorn, which approaches as much to the nature of bone as horn in 
its obvious properties, affords about one fifth, and ſkin appears to afford moſt of 
all. Horn is ſaid to afford no glue“. This ſubſtance differs from bone in its re- 
markable elaſtic flexibility, and the ſoftneſs it acquires by a moderate heat. It 
ſeems to be of the ſame nature as hair; and if the fact of its affording no glue 
were well eftabliſhed, it would afford ground to think, that its earthy part is 
combined with a large quantity of ferous, or fibrous matter, in the coagulated 
ſtate. See Srxoum. | ene | FF | 
© Macquer aſſerts, that horn may be entirely converted into jelly, by treatment 
with water, in Papin's Digeſter. What happens in this proceſs requires to be 
examined. Neumann found that twenty-five grains of an extract, of a browniſh 
colour and faline taſte, were obtained by-boiling half an ounce. of cow's horn 
in water. When treated in the dry way, horn affords the fame products nearly 
as other animal matters, namely, an aqueous alkaline liquor, concrete volatile 
alkah, and a fetid oil, which, by repeated rectifications, becomes more and more 
limpid and clear. Rs | | 
Tortaiſeſhell, whalebone, and the hoofs of animals, appear to be nearly of the 
{ſame nature as horn. 5 


HORNBLENDE, or HORN STONE. This forms the tenth ſpecies of che 


gere genus of Kirwan's Syſtem of Mineralogy. Its general characters, be- 
fides a partial ſolubility in acids, without efferveſcencee, and an hardneſs never 


ox 


+ Annales de Chimie, ii. 212 ; alſo Neumann's Chemiſtry, ii. 336. — 
| ſufficient 
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ſufficient to ſtrike fire with ſteel, are, 1. a ſpecific gravity, never leſs than 2,66, 
and in many ſpecimens as high as 3,88; 2. a ſtrong earthy ſmell, when breathed 
upon, or wetted with hot water; 3. a toughneſs when pounded in a mortar, re- 
ſembling that of mica or horn, from which property it obtained its name; 4. its 
affording a greeniſh grey powder, when pulverized; 5. fuſibility without ad- 
dition, as it is ſaid; though Mr. Kirwan could not fuſe it with the blow-pipe. 
It is frequently mixed with pyrites. Of this ſpecies the author reckons three 
varieties. | | | | 
Variety 1. Black hornſtone. Corneus nitens Wallerii. Its texture is lamellar, 
or granular : the former is ſometimes ſo ſoft as to be ſcraped with the nail; its 
| ſurface is frequently as gloſſy as if it had been greaſed : its ſpecific gravity from 
3.6 to 3.88, and it poſſeſſes all the ſpecific properties in a high degree. With 
nitre it does not detonate. When heated it becomes of a ſnuff colour, and then 
ſlightly efferveſces with diluted nitrous acid: its ſolution in this acid is of a 
greeniſh colour. 

Mr. Kirwan boiled the powder of this ſtone in water, with a view to aſcertain 
the principle on which its ſmell depends. The water was not altered in taſte, 
nor did it exhibit any change by the teſts he applied to it. By analyſis he found 
that 100 grains of the lamellar ſort contained 37 filex; 22 clay; 16 magneſia; 
2 mild calcareous earth, and 23 calx of iron, not much dephlogiſticated. 

Variety 2, Greeniſh grey hornſtone. This is of a granular texture, or 
ſtriated. The ſpecific gravity of the pureſt ſpecimen Mr. Kirwan could find was 
2.683. It is not ſo ſoft as the fofielt of the former variety. He ſuſpects the 
common pale greeniſh grey whetſtone to be of this ſpecies. It is of a cloſe 
granular texture, exhales an earthy ſmell, affords a greeniſh powder, does not 
efferveſce with acids, nor give fire with ſteel, Its ſpecific gravity is 2.664. It 
Contains 65 per cent. of ſilex. | 5 

Variety 3. Killas. This ſtone is of a pale grey, or greeniſh grey. Its tex- 
ture either lamellar, or coarſely granular; the lamellar is ſofter and leſs martial 
than the roof flate. Its ſpecific gravity is from 2.63 to 2.666. Mr. Kirwan 
found 100 grains of the lamellar ſort to contain about 60 filex, 25 clay, 9 2 0 
neſia, and 6 iron. The greeniſh ſort contains more iron, and gives a greent 
Colour to the nitrous acid. nn” To 

- HOURS, MINERALOGICAL. The direction of veins, with reſpe& to the 
meridian, is in the language of miners denoted by hours, The circle of the ho- 
rizon is divided into twice twelve hours. The north andAouth directions are 
denoted by twelve, and conſequently the eaſt and weſt by fix o'clock. | 

- HYDROGENE. - In the new nomenclature this word denotes the principle 
to which inflammable air owes its characteriſtic. In the elaſtic ftate, according 
to the antiphlogiſtic theory, it is ſuppoſed to be united with the matter of hear, 
and generally holds water in ſolution or ſuſpenſion. In combination with vital 
air, it forms water. See AIR INFLAMMABLE, = —.— 

 HYDROMEL. A fermented liquor made of honey and water. It is more 
commonly known by the name of Mead. 44910 D 

HVYDROM ETER. The beſt method of weighing equal quantities of corro- 
five volatile fluids, to determine their ſpecific gravities, appears to conſiſt in in- 
cloſing them in a bottle with a conical ſtopper, in the ſide of which ſlopper a fine 
mark is cut with a file. The fluid being poured into the bottle, it is eaſy to put 
in the ſtopper, becauſe the redundant fluid eſcapes through the notch, 'or mark, 
and may be carefully wiped off. 5 of water, and other fluids, are Dy 
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this means weighed to a great degree of accuracy, care being taken to keep the 
temperature as equal as poſſible, by avoiding any contact of the bottle with the 
hand, or otherwiſe. The bottle itſelf ſhews with much precifion, by a rife or fall 
of the liquid in the notch of the ſtopper, whether any ſuch change has taken 
place. See Gravity SPECIFIC. | 0 : | 
But as the operation of weighing requires confiderable attention and ſteadineſs, 
and alſo a good balance, the floating inſtrament called the hydrometer has 
always been eſteemed by philoſophers, as well as men of buſineſs. It conſiſts 
of a hollow ball, either of metal or glaſs, capable of floating in any known 
tiquid : from the one fide of the ball proceeds a ſtem, which terminates in a 
weight, and from the fide diametrically oppoſite proceeds another ftem, moſt 
commonly of an equal thickneſs throughout. The weight is fo proportioned, 
that the inſtrument may float with the laſt mentioned ſtem upright. In the lets 
accurate hydrometers this ſtem is graduated, and ſerves to ſhew the denſity of 
the fluid, by the depth to which it finks; as the heavier fluids will buoy up the 
inſtrument more than ſuch as are hghter. In this way, however, it is clear, 
that the ſtem muſt be comparatively thick, in order to poſſeſs any extenſive 
range. For the weight of vitriolic ether 15 not equal tothree-fourths of the ſame 
bulk of water; and therefort ſuch an hydrometer, intended to exhibit the com- 
parative denfities of theſe fluids, muſt have its ſtem equal in bulk to more than 
one-fourth of the whole inſtrument. If this bulk be given chiefly in thickneſs, 
the ſmaller differences of denſity will not be perceptible; and it cannot, with any 
convenience, be given in length. . 
Io remedy this imperfection, various contrivances have been propoſed, for the 
moſt part grounded on the conſideration, that a change in the ballaſt or weight 
employed to fink the ball, would ſo far change the inſtrument, that the tame 
ſhort range of graduations on a ſlender ſtem, which were employed to exhibit 
the denſities of ardent ſpirit, might be employed in experiments upon water. 
Some have adjuſted weights to be ſcrewed upon the lower ſtem; and others, with 
more neatneſs and accuracy, have adjuſted them to be ſlipped upon the extremity 
of the upper ſtem. But the method of Fahrenheit appears to be on all accounts 
the fimpleft and moſt accurate. | | | 
The hydrometer of Fahrenheit conſiſts of an hollow ball, with a counterpoiſe 
below, and a very ſlender ſtem above, terminating in a ſmall diſh. The middle, 
or half length of ES is diſtinguiſhed by a fine line acroſs. In this inſtru- 
ment every diviſion of the ſtem is rejected, and it is immerſed in all experiments 
to the middle of the ſtem, by placing proper weights in the little diſh above. 
Then as the part immerſed is conſtantly of the fame magnitude, and the whole 
weight of the bydrometer is known; this laſt weight added to the weights in the 
diſh, will be equal to the weight of fluid diſplaced by the inſtrument, as all 
- writers on hydroftatics prove. And accordingly the ſpecific gravities for the 
common form of the tables will be had by the proportion : | 8 
As the whole weight of the hydrometer and its load, when adjuſted in 
diſtilled water, W 4 | | 8955 
Is to the number 1,000, &ce. "ME 
So is the whole weight when adjuſted in any other fluid. 
To the number expreſſing its ſpecific gravity, 7 "x56; 
In order to ſhew the degree of accuracy an inſtrument of this kind is capable of, 
it may in the firſt place be obſerved, that the greateſt impediment to irs ſenſibi- 
lity ariſes from the attraction or repulſion between. the ſurface of the fluid and 
2414 ; E - that 
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that of the ſtem. If the inſtrument be carefully wiped with a ſoft clean linen 
cloth, the metallic ſurface will be equally diſpoſed to attract or repel the fluid. 
So that if it poſſeſs a tendency to deſcend, there will be a cavity ſurrounding. the 
ſtem ; or if, on the contrary, its tendency be to riſe, the fluid will ſtand round 
the ſtem in a ſmall protuberance. - The operator muſt aſſiſt this tendency, by 
applying the pincers, with which he takes up bis weights, tothe rim of the diſh. - 
It is very eaſy to know when the ſurface of the fluid is truly flat, by obſerving4he 
reflected image of the window, or any other fit object ſeen near the ſtem in the 
fluid. In this way the adjuſtment of the weights in the diſh may, without difh% 
culty, be brought to the fiftieth part of a grain. If, therefore, the inſtru- 
ment diſplace 1000 grains of water, the reſult will be very true to four places 
of figures, or even to five. This will be as exact as moſt ſcales are capable of 
affording.»  — | 11 | 
Some writers have ſpoken of the adjuſtment of an hydrometer of this kind, ſo 
that it ſhall at ſome certain temperature diſplace. 1000 grains of water, as if this 
were a great difficulty. It is true, indeed, that the performance of a piece f 
workmanſhip of this nature would require both ſkill and judgment on the part 
of the artiſt: but it is by no means neceſſary. Nothing more is required on the 
part of the workman, than that the -hydrometer ſhall be light enough to float in 
ether, and capable of ſuſtaining at leaſt one third of its own: weight in the diſn, 
without overſetting in a denſer fluid. This laſt requifite is obtained by giving a 
due length to the ſtem beneath, to which the counterpoiſe is attached. With 
ſuch an inſtrument, whatever may be its weight, or the quantity of water it diſ- 
places, the chemiſt may proceed to make his experiments, and deduce his ſpe- 
cific gravities by the proportion before laid down. Or to ſave occaſional compu- 
tation, he may once for all make a table of the ſpecific gravities, correſponding to 
every number of the load in the diſh, from one grain up to the whole number ob 
grains, ſo that by looking for the load in one column, he may always find the 
ſpecific gravity in the column oppoſite. I find this method very ready and con- 
venient in practice: but, if it be preferred, the weights may be adjuſted" to the 
hydrometer, ſo as to ſhew the ſpecific gravity, without computation or reference. 
For this purpoſe the hydrometer mult. be properly counterpoifed in diſtilled 
water, at the aſſumed ſtandard temperature; ſuppoſe 60*, and the whole weight 
of the inſtrument and its load called -1.000, &c. Then the weight of the inſtru- 
ment and its load mult be ſeparately determined in grains and parts, or other 
weights, by a good pairof ſcales. And as the whole weight- of the inſtrument: 
and its load is proportioned to the weight of the inftrument alone; ſo will be 
the number 1.000, &c. to a fourth term expreſſing the weight of the inſtru- 
ment in ſuch parts as make the whole 1.000, &c. Make an actual ſet of decimal 
weights (ſee BaLANCE, page 191, C 16, 17), of which 1.000, &c. ſhall be 
equal to the hydrometer and its load. And it is clear, that Whatever may be the 
load in theſe weights, if it be added to the number denoting the weight of the 
inſtrument, the ſum will denote the ſpecific gravity of the fluid, wherein the in- 
ſtrument floats with that load. 98 32526 TI 0 
By following the above eaſy method it will be found, that every hydrometer, 
whereſoever made, muſt give the ſame reſults. The ſubject is indeed in itſelf 
ſufficiently ſimple, and would require ſcarcely any diſcuſſion, if it had not hap- 
pened that many philoſophers, for want of requiſite attention, have made their 
experiments with hydrometers graduated on the ſtem, by no certain rule by which 
operators at a diſtance from each other might compare their experiments. The 
292 ̃ hydrometers, 
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hydrometers, or peſe- ligueurs of Baume, though in reality comparable with each 
other, are ſubject in part to the defect, that their reſults, having no independent 
numerical meaſure, require explanation to thoſe who do not know the inſtruments. 
Thus, for example, when a chemiſt acquaints us that a fluid indicated 14 degrees 
of the peſe-liguenr of Baume, we cannot uſefully apply this reſult, unlefs we Love 
fome rule to deduce the correſpondent ſpecific gravity: whereas we fhould not 
have been in any reſpect at a lofs, if the author had mentioned the ſpecific 
12 icſelt. As a confiderable number of French philoſophers refer to this in- 
ument, it will be of uſe to explain its principles. As FATS 
M. Baume appears to have directed his attention chiefly to the acquiſition of a 
means of making hydrometers with a graduated ſtem, which ſhould correſpond 
in their reſults, notwithſtanding any differences in their balls or ſtems. There is 
little doubt but he was led into the method. he adopted, by reflecting on that by 
which thermometers are uſually graduated (ſee TRERMOMQ ETER). As thermo- 
meters are graduated, independent of each other, by commencing with an inter- 
val-between two ſtationary points of temperature, ſo M. Baume adopted two 
determinate denfities for the ſake of marking an interval on the ſtem of his hydro- 
meter. Theſe denfities were thoſe of pure water, and of water containing 4+ 
parts of its weight of pure dry common ſalt in ſolution, The temperature was 


10 degrees of Reaumur above freezing, or 57 of Fahrenheit. His inſtrument 


for falts was ſo balanced, as nearly to ſink in pure water. When it was plunged: 
in this ſaline ſolution, the ſtem aroſe in part above the ſurface. The elevated 
portion was aſſumed to be 15 degrees, and he divided the reſt of the ſtem with a 
pair of compaſſes into ſimilar degrees. IE Ven | 

It is unneceſſary to enquire in this place, whether this interval be conſtant, or 
how far it may be varied by any difference in the purity, and more efpecially the 
degree of dryneſs, of the ſalt. Neither will it be requiſite to enquire how far the 
principle of meaſuring ſpecific gravities by degrees repreſenting equal incre- 
ments, or decrements, in the bulks of fluids, of equal weight but different ſpecific _ 
gra vities, may be of valve, or the contrary. It does not ſeem probable that 
Banme's inſtrument will ever become of general uſe; for which reaſon nothing 
farther need be aſcertained, than the ſpecific gravities correſponding with its 
degrees, in order that ſuch experiments as have this element among their data,. 
may be eafily underſtood by chemical readers. N HI 1 l be 
M. Baumé's hydrometer for ſpirits was conſtructed from an interval of ten 
degrees experimentally found as above, by diſſolving ten parts by weight of 
common ſalt, in ninety of water. I find by experiment, that this ſolution affords 
a diviſion which does not differ from that before obtained from the ſolution of 
fifteen parts of falt in eighty- five of water. I find alſo, that the ſpecific gravity 
of this laſt mentioned ſolution, at the temperature of 537“ Fahrenheit, is 1.105, 
Whence I have computed the following table: | | | 


+ Elements de Pharmacie: cinquieme édition, Paris 1784, page 396. 
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It muſt be . with regard to this ne chat the degrees of the 84 nk 
meter at which Baume found his pureſt ardent ſpirit, correſpond with a ſpecific 
gravity ſo much higher than that of any ſpirit Lhave ever heard of, that I am 
diſpoſed to ſuſpect an ĩnaccuracy in the Principle on wich the inftrument is ko 
be conſtructed. - 

IT ̃ bere are a variety of hydrometers uſed for determining the Rtiength of en 
5 See SPIRIT AAXDPENW Tr. 

HY DROPHANES. This ſtone, which is allo called oculus mundi, — 
lapis mutabilis, was formerly of great value. Its diſtinguiſhing characteriſticis 
that of becoming iranſparent by immerſion: in water, 2 has wraten-a a 
diſtinct treatiſe upon it. 

The hydrophanes is either of a whitiſh brown, yellowiſh green, milky ey. | | 
or yellow colour, and opake. Some 8 give fire with ſteel. Its ſpecific | = 
gravity is about 2.048, and it is eaſily cut and poliſned. Without addition, it 
is infuſible; but the flame of the Now- pipe changes it into a brown brittle 
ſubſtance. Neither acids nor alkalis have any action upon it in the But 
wa 

Three o of theſe ſtones-are to be ſeen in the Britiſh. Muſgum;: in Lande: The 
largeſt is about the fize of a cherry flone, but of an oval form. It is opake, and 1 
in colour reſembling the common yellow pea, It may be ſcratched, though not 3 
without difficulty, with a knife, but it ſgems to leave a trace upon common glaſs. 
The acid of nitre does not cauſe any ebullition when applied to it. 
When it has lain in water ſome hours it becomes tranſparent, and of a yellow 
amber colour. This change begins ſoon aſter the immerſion, and at one end, in 
the form of a ſmall ſpot (but in a ſmall one of the ſame kind the beginning is | * 
round the edges), which increaſes by flow degrees, till the whole ſtone has be- | 4 
come uniformly clear throughout. When taken out of the water, it loſes its | : 
tranſparency, firſt at one end, and then gradually over the: remainder... This“ bo 
change happens in leſs time than is required to produce the enn as 
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might indeed be naturally expected. For the ſtone cannot become tranſparent, 
until the water has ſoaked through its whole ſubſtance; but it becomes opake, 
as ſoon as a certain thickneſs from the ſurface is well dried. ; EE 
There 1s no doubt but this phenomenon 1s produced in the ſame way as oil or 
water renders paper tranſparent. It depends on a general principle, which is 
well explained by Sir Haac Newton, in his Optics, viz. that all porous bodies 
may be rendered tranſparent, by filling their pores with ſome; other matter of 
nearly the Tame denſity. For in this laſt caſe the light paſſes through with very 
little impediment, or deviation; whereas it was before ſubje&- to reflect ion and 
refraction at all the ſurfaces of the groſſer particles, and therefore became ab- 
ſorbed and loſt. That the hydrophanes abſorbs moiſture, and emits air, which 
is a fluid of much leſs denſity, is evident from the weight it acquires, and the 
{mall bubbles which cover its ſurface during the time it acquires tranſparency. 
Theſe facts evidently ſhew that the effect ariſes from a coarſe poroſity in the 
ſtructure of this ſtone. It is a general circumſtance, hat thoſe ſiliceous ſtones 
which reſemble the common flint in breaking ſmoothly and equally, are fre- 
quently ſurrounded by a covering of coarſer material. Bergman thinks theſe 
coarſer parts were extruded by the contraction of the more homogeneous matter, 
during the gradual tranſition from the ſoft to the hard ſtate. It is not eaſy to 
form any notion of a mechanical action of this kind; and it ſeems more pro- 
bable that the coarſeneſs, or rather poroſity, of theſe external cruſts may have 
ariſen from the action of water, air, or other agents, which during a long courſe 
of time may have carried off ſome of the parts to a certain depth, or have 
cracked, ſplit, or deftroyed the continuity to a certain depth, as is ſeen upon the 
ſurface of broken flints, and other ſtones expoſed to the weather. Theſe cruſts 
muſt neceſſarily differ in texture, denfity, and hardneſs; and accordingly it can- 
not be expected, that the requiſites of the hydrophanes ſhould be very frequently 
met with. The proper pieces, which are generally ſurrounded with ſuch as are 
uſeleſs, cannot be diſtinguiſhed by their external appearance; but ſuch as do 
not adhere to the tongue may be rejected. Immerſion in water for a day will 
determine their quality, becauſe ſuch as require a longer time to become tranſ- 
parent are of no value. | 115 
Though it is probable that the cruſts of all the varieties of filiceous ſtones 
may yield the hydrophanous ſtone, yet experience ſhews that it is chiefly to be 
ſought for among thoſe of a looſe texture, ſuch as opals and chalcedonics. The 
opal gives admittance to water, but wants dhe opacity requiſite to make the ex- 
periment ſtriking. If it be rendered opake by fire, which muſt be very cau- 
tiouſly and gradually applied, it becomes the hydrophanes. Too ſudden heat 
cauſes it to fly in pieces. | | ; 81 Th £41 
Bergman found the ſame component parts in the opal and the hydrophanes. 
He reduced the ſtone to a very fine powder, and ſeparated 100 grains of the 
moſt ſubrile particles by elutriation. He formed this into a ball, with three times 
as much mineral alkali, and a little water, and expoſed it for an hour and half in 
an iron veſſel to a fire gradually raiſed, but not to ſuch a degree as to melt the 
maſs. If this laſt event ſhould happen, which it is difficult to prevent, the fluid 
becomes loaded with iron, and is ſo troubleſome to analyſe, that it is better to 
repeat the proceſs as at firſt, but with more care. After a certain time the ball 
ſplits again into a powder, by the diſſipation of part of the alkali. In this pow- 
der the filiceous earth was combined with alkali, and the other earths were ren- 
dered much more acceſſible to acid menſtruums, from which the filex _ 
| 3 | | | ve 
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have defended them. By digeſtion of the powder in marine acid, he found that 
ſixteen parts of argillaceous earth were taken up, and eighty-four parts of filiceous 
earth remained untouched. There was not the ſmalleſt appearance of any thing 
calcareous. : . 

The value of the hydrophanes is eſtimated by its bulk, the quickneſs of the 
change, and the beauty of its colour. Of two equally penetrable, the larger 
muſt be longer in becoming tranſparent; but the effect may be increaſed by 
giving them a flat thin figure. The colour is derived from iron. Hot water 
produces the effect more ſpeedily than cold. If frequent repetition of the expe- 
riment ſhould render the ſtone leſs diſpoſed to become tranſparent on jimmerſion, 
it will moſt probably have ariſen from calcareous depoſition ; in which caſe it may 
be cleared by immerſion in acids. Alkalis, or acids, penetrate this ftone, and 
render it tranſparent; the concentrated vitriolic acid renders it permanently ſo, 
by attracting water from the atmoſphere. But the opacity may be reſtored by 
immerſing it in an hot alkaline liquor. Nitrous acid highly concentrated 

calcines the iron, and alters the colour of this ſtone, by that means producing 
various ſhades of yellow. Bergman thinks that acids, by diffolving part of the 
argillaceous earth, may improve the quality of ſuch ſtones as admit the water 
too ſlowlj y. | 5 e 7 7 

This ſtone probably received the name of oculus mundi, from an internal 
ſpark, or luminous ſpot, which changes its poſition according to the direction of 
the incident light. Bergman has made the moſt accurate remarks on this pheno- 
menon, and finds that it proceeds from the cauſtic curves, and focal image, by 
refraction from the uſual rounded form of the ſtone, and rendered viſible by the 
ſemi- opacity of the material through which the light paſſe. | 

Though this mutability is chiefly found in ſtones of the ſiliceous order, yet 
as it depends upon the mechaniſm or conſtruction, rather than the component 
parts, it may naturally be expected to be met with in the other orders. The 
requiſites are, that tranſparent particles ſhould be ſo joined, or agglutinated to- 
gether, as to leave innumerable minute interſtices capable of admitting water. 
This conſtruction is ſometimes met with among the ſteatites. It: may eaſily be- 
underſtood how this may be rendered tranſparent, as more than half its weight 
conſiſts of ſiliceous particles, frequently pellucid. But the hydrophanous 
ſteatites, being loaded with magneſia, ſeldom acquires the ſame degree of tranſ- 
parency as thoſe which almoſt entirely conſiſt of ſiliceous earth, which are like- 
wiſe harder, though leſs beautiful and various in their colours. Dr. Bruckman, 
quoted by Bergman, mentions red, white, green, and grey ſteatites poſſeſſed 
of this property. He directs that they ſhould be firſt boiled. in an. alkaline: 
lixivium, and then in vinegar. LES | [44 DFQR BUR £68 
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2 Water in the ſolid "Rate. Mairan obſerved that water, in freezing, 
has a.tendency-to form angles of ſixty degrees, and to form ſtars with fix 
Tays. Rorbie de Lifle calculates, that the primitive form of ice is an equilateral 
_eight-fided figure. Haſſenfratz has obſerved, that water, when it freezes under 
#avourable circumſtances, always aſſumes an hexahedral priſmatic form. This 

fact is not inconſiſtent with the deduction of R. de Lifle. | 
The ſpecific gravity of ice being conſiderably leſs than water, it always floats 
at the ſurface, where it is moſt commonly formed in conſequence of the ſuperior 
coldneſs of the atmoſphere. It may neverthelefs be formed at the bottom or 
ſide of any veſſel, if the temperature be more effectually diminiſhed in thoſe 
arts than elſewhere, as by a freezing mixture. Ice is ſometimes formed at the 
Bottom of running waters, which Hales explains by remarking, that the ſuperior 
parts of ſtagnant waters, as alſo of the earth, are colder in froſty weather than the 
inferior; but in running waters the uppermoſt parts are mixed with the lower, 
and all are cooled nearly alike; and as che water at the ſurface flows quick er than 
that below, the water at che bottom freezes ſooneſt. There ſeems to be ſome- 
thing defective in this explanation; for, as far as we know, agitation can impede 
freezing or cryſtallization in no other way than by mixing the warmer parts of 
the fluid wich the colder. But there is no doubt of the fact, from the concurring 
teſtimony of fiſnermen and other inhabitants near rivers, who are well acquainted 
with ground ice; beſides which, M. Pott made an experiment in froſty weather 
with two ſimilar tubs, into each of which were thrown nails, iron wire covered 
with flannel, hair, &c. A current of water was made to paſs through one of 
them, and in the other was placed water with no current. Ice was formed on the 
nails and other ſubſtances at the bottom of the former, but none at the ſurface. And 
in the latter the ſurface was congealed, but there was no ice at the bottom. Iam 
inclined to think that the formation of ground ice depends on the ſprings, which 
iſſue from the earth at a more elevated temperature than the freezing point; name- 
1y, at the medium temperature of the climate. Suppoſe a ſpring to iſſue from the 
earth at the temperature of 40?, into a freezing atmoſphere, it naturally follows, 
and experience {hews, that the ſtream muſt run over a certain extent of ground 
before it can be cooled as low as 32?, and become congealed. And if other 
ſprings flow into it from diſtances nearer their own ſources, the diſtance of the 
Place of congelation from the firſt ſource may be ſtill more augmented. When 
the original ſtream has increaſed to the ſize of a river, the effect of the additional 
ſprings will be confined to the ſurface. Hales is miſtaken in ſuppoſing that the | 
water at the ſurface flows quickeſt, for all hydroſtatical writers prove the contrary. 
Suppoſe now that the water be cooled as low as 325, or lower, at a certain part of 
the river. It will there begin to freeze, and the larger maſſes will be accumu- 
Jated where the cryftallization is leaſt diſturbed, namely, at the edges. But the 
ſubſequent acceſſary ſtreams will flow on the ſurface of this, becauſe warmer, and 
conſequently lighter; and as the lower part of a river runs the ſwifteſt, a 
ollow 
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follow that the ſtream, in the act of enden will flow on beneath the upper = 

and warmer ſtream, and depoſit ice upon the ſtones at the bottom, while none 
appears at the ſurface. If this explanation be true, it will be found, 1. Fhat 
wherever ground ice is found, there will be ice at the ſurface, higher up the 
ſtream; and, 2. the river bas received a ſupply from ſome warmer ſprings. at | 
ſome place intermediate between the places 2 the ice is formed at the ſur- 
face, and where it is formed at the bottom. 

The expanſive force of water, when it is converted into ice, is greater than 
any ſtrength in the texture of bodies which has been oppoſed to it. Boyle and 
Hales made the experiment with piſtol-barrels and bomb - ſhells, which were 
burſten by che expanſion. Other ee ha ve ſince repeated cheſe experi. 
ments with fimilar reſults. | ' 

The freezing point of water is the 32 on Fabrenhejr's ſcale. See Hear, 
THERMOMETER, WATER. - 

ICELAND SPAR. A ſubſtance which bas greatly engaged the attention of 
philoſophers, under this name, or the name of Iceland cryſtal. Bartholin, 
Huyghens, Newton, Beccaria, and others of later date, have made experiments 
on its remarkable property of ſeparating the rays of light in fuck a manner as to, 
exhibit two images of an object ſeen; through it. It is the tranſparent ſpecimen 
of common calcareous ſpar, and uſually contains about 64 parts lime, 35 fixed 
air, and the reſt water. Its ſpecific gravity is about 2,7. rieſtley s Optics, and 

the authors referred to by him, may be conſulted, for an account of as much of. 
the laws of this unuſual refraction as is yet known. Magellan“ fays, that M 


- 
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Fromond, profeſſor of natural philoſophy at Milan, "By obſeryed that glaſs has 
the ſame effect, whenever a number of parallel lines have been cut on its ſurface 
with a diamond, at the diſtance of the * ve huodredch or thouſandth of an inch 
aſunder; and that he M.) had ſcen one of the pieces of glaſs which produced 
this effect. Hence it ſhould ſeem. as if the effect were MONT either hs ine - 
neee the ſurface, or fiſſures in the maſs itſell. 

- ICHTHYOCOLLA, , Fith- glue, or Iinglaſs ; which ſee. 

1GNIS,FATUUS. A luminous appearance. or flame, Be ade cen l in te 
night in different country places, and called in England IPill-with-the-wiſp, 
| ſometimes appears in the form of a flame dancing or undulating above the lower 
plants of the field; in other inſtances it has the appearance of an extenſive lumi- 
nous exhalation; ſometimes it is ſeen to have à conſiderably rapid progreſſive 
motion; and other obſervations ſhew. that it may have a ſtationary appearance, 
and definite form. Philoſophers are not agreed. as to its cauſe; but it ap cars, 
probable that theſe meteors near the ſurface of the earth may not all Be 0 the 
ſame nature. It ſeems with us to be moſtly occaſioned by the extrication of 
phoſphorus from rotting leaves and other vegetable matters, which may be car- 
ried up in the firſt ſtate of combuſtion by the ſummer heat, and rendered viſible 
at night. Whether the ioflammable air extricated from marſhes may produce 

artes of this kind, is doubtful. It is probable that the motionleſs i ignes 
fatui of Ital — may be produced by the. flow. combuſtion of ſulphur, emitted, 
through! cleſts and apertures in the ſoil of that yolcanic country. 

ECA TIN See Lionr. | I 

INCINERATION, _ The combuſtion of vegetable or animal cbt. * 
the hs of OG their aſhes or fixed Ge: 
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INCRUSTATION. When the external part of any mineral is of a different 

texture and appearance from the internal part, the former is called the incruſta- 


tion. 1 | | rk 
INDIGO, A blue colouring matter extracted from a plant called Anil, or 
the Indigo Plant.” See Ani, 50 2 as 95855 Den.) 
In the preparation of this drug the herb is put into a vat or ciſtern, called the: 
ſteeping trough, and there covered with water. The matter begins to ferment 
fooner or later, according to the warmth of the weather and the maturity of the 
pant; Jogreny's In fix or eight hours, and ſometimes in not lefs- than twenty. 
e liquor grows hot, throws up a pleatiful froth, thickens by degrees, and ac- 
quires,a blue colour inclining to violet. At this time, without touching the- 
herb, the liquor impregnated wich its tincture is let out by cocks in the bottom 
into another vat placed for that purpoſe, ſo as to be commanded by the firſt. 
M. Quatremere ſays, that inflammable air is diſengaged-during this fermenta- 


tion. Wo 5 cee, 
In the ſecond vat, called the beating vat, the liquor is ſtrongly and inceſſantly 
beaten with a Kind of buckets faſtened to poles, till the colouring matter is united 
into a body. Lewis“, from Labat, ſays, that much nicety is required to hit the 
point at which the colour is diſpoſed to ſubfide, becauſe it is again taken up if 
the beating be too long continued; and that the manufacturers accordingly make 
frequent obſervations on ſmall quantities of the liquid taken out in a cup. But 
this does not agree with the 'affertion of M. Le Blond, who affirms that the 
effect of beating is to diſſipate a quantity of fixed air, by which the blue feeula- 
is ſuſpended; that this method is inſufficient to throw down the whole; but 
that the addition of lime water completely accompliſhes it. It is ſaid by Labat, 
that lime water, or lime, is fometimes uſed in the beating; and he conjectures, 


that the hardneſs or flintinefs of ſome indigo may be cauſed by this practice. 

As ſoon as it is judged from the blue colour of the liquid that the beating is- 
ſufficient, it is left at reft for two hours; after which the clear liquor is drawn off. 
by cocks in the fide of the vat, and the blue part is diſcharged” by another cock 
into a third vat, where it is ſuffered to ſettle for ſome time longer; then conveyed” 
in a half fluid ſtare into bags of cloth, to ſtrain off more of its moiſture; and 
laſtly, expoſed to the air in the ſhade in ſhallow wooden boxes, till it is thioroughly 


The indigo thus produced differs in its quality, not only according: to that of 
the plant, but likewiſe the care taken in manufacturing it. Its colouring part 
appears nevertheleſs to be always the fame, and its variations depend only on the 
admixture of foreign matter, and the conſiſtence it acqujres in drying. 

Berthollet ſpeaks of the indigo from Guatimala, as the beſt of any. It is ſo; 
light as to fwim on the furface of water inſtead of finking to- the bottom, as all. 
the other kinds do. Another kind is called coppery indigo, becauſe its · ſurface 
acquires a copper colour when rubbed with a hard body: there are other kinds 
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Bergman examined this drug in his uſuab maſterly way: he found that one 
ninth part of the indigo was taken up by boiling it in water. The: parts diſſolved 
were partly mucilaginous, partly aſtringent, and partly ſaponaceous. The 


— 


* On Neumann, ii. 237, + Berthollet an Dying) ij. 47. But vide infrd, p. 30. 
oh ſolution 


TN DB K 3060 IN 


ſolution of alum, and of martial as well as cupreous vitriol, precipitate the 
aſtringent portion. Eee 214 v6 ee eng fon e 
M. Quatremere likewiſe ſeparated the ſoluble part of indigo by means of 
water. He pretends that the quantity thus taken up is more in proportion, as 
the indigo is of inferior quality; and affirms, that the indigo thus puriſied is 
equal to the beſt. Berthollet remarks upon this method of purifying, that though 
doubtleſs ad vantageous, it is not perfectly effectual, becauſe it leaves the earthy 
inſoluble parts, which, though not detrimental to the colour, muſt certainly affect 


the proportion of colouring matter. 


Powder of indigo, digeſted in pure ardent ſpirit, afforded; a tincture, firſt yel- 
low, then red, and laſtly brown. By ſeveral repetitions of this proceſs it loſt 
one twenty-ſeyenth part of its weight. Water being added to the ſpirit, threw 
down a browniſh reſinous matter. F 
Ether had nearly the ſame action on indigo as the ardent ſpirit; but oils, 
whether fixed or volatile, affected it very little. Me 41 ie 
Bergman mixed one part of well pulverized indigo with eight parts of colourleſs 
vitriolic acid, of the ſpecific gravity of 1, 900, in a glaſs veſſel ſlightly cloſed: 
The acid very quickly acted upon the indigo, and excited much heat. After a 
digeſtion of twenty-four hours the ſolution was effected; but the mixture was 
opake and black. By the addition of vater it became more tranſparent, exhi- 
biting in ſucceſſion all the ſhades of blue, according to che quantity of water 
added. At leaſt twenty pounds of water were required to render the: ſmalleſt 
drop of the ſolution imperceptible in a cylindric glaſs of ſeven inches diameter. 
If the vitriolic acid be firſt diluted. in the water, it attacks only the earthy 
principle which is mixed with the indigo, and ſome of the mucilaginous parts. 
The fixed alkalis perfectly mild, that is, ſaturated with fixed air or aerial acid, 
ſeparate a very fine blue powder from the ſolution of indigo, which is depoſited 
very ſlowly. Bergman diſtinguiſhes: this by the name | of. precipitated indigo. 
It is alſo obtained by pouring the ſolution drop by drop into ardent ſpirits, or 
into the ſaturate ſolutions of alum, of Glauber's ſalt, or of other ſalts containing 
the vitriolic acid. But the liquid always remains a little coloured. eee 
The concentrated nitrous acid attacks indigo with ſo much activity as to ſet 
it on fire; but if the acid be properly diluted, it acts with leſs violence. The 
colour of the indigo becomes ferruginous, and the reſidue, which has the appear- 
ance of amber, amounts to no more than one third of the weight of the indigo. 
Fixed alkali precipitates from the acid a ſmall quantity of calx of iron, mixed 
with the calcareous and ponderous earths. - But if too much alkali be added, 
part of the precipitate is re- diſſolved, and the colour of the fluid is rendered 
deeper than before. ff fl trig CC 
HFauſſman, in a very intereſting diſſertation *, has given a more connected ſet 
of obſervations on the changes produced in indigo by the pale nitrous acid. 
When the whole of the indigo he had expoſed to the action of this acid had ap- 
peared to be deſtroyed, he found in the veſſel a coagulum, which, aſter all the 
nitrous acid had been carried off by waſhing, formed a brown viſcid maſs of the 
appearance of a gum reſin. It was ſoluble in pure ardent ſpirit, which indigo 
is not, and was not ſoluble in water, but when the quantity was great. It was 
more ſoluble in hot water than cold, and was conſiderably bitter. The water 
which had been uſed in the lotions, afforded by evaporation {mall cryftals, which 


» 


Quoted by Berthollet on Dying, ii. 34. It is found inthe J. de Phyſique for March 1788. 
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exhibited ſeveral of che properties of the acids of tartar and of ſorrel, but which 
were not preciſely determined by the author. 152 n 1144s 


The marine acid by digeſtion, and even boiling upon indigo, takes up the 


earthy matter, the iron, and a little of the extractive matter, which gives it a 


brown colour, but in no reſpect attacks the blue colour. If the indigo be pre- 


cĩpitated from the vittiolic acid, the marine acid will very readily take up a cer- 
tain quantity, and acquires a deep blue colour. 5 i nos, 
Other acids, ſuch as thoſe of tartar, of ants, of vinegar, and of phoſphorus, 
have the ſame habitudes with indigo as the marine; that is, they do not attack 
it, but diſſolve the precipitate very well. Vitriolic acid too much diluted to be 
capable of diſſolving indigo, or nitrous acid, which from the ſame cauſe is too 
weak to act upon it, take up only the earthy and extractive parts, which are fo- 
reign to the colouring matter. - 1234) | b 0 
The dephlogiſticated or aerated marine acid has ſcarcely any effect upon 
indigo in ſubſtance; but it deſtroys the colour of indigo in a ſtate of ſolution. 
Bertholler applied it to the ſolution in vitriolic acid. By the admixture of the 
aerated marine acid the blue colour was entirely deſtroyed, and the fluid became 
of a yellow brown. He evaporated it in this ſtate, and obtained by gradual de- 


poſition a viſcid blackiſh matter, which appeared to be of the ſame nature as that 


afforded to Mr. Hauſſman by the nitrous acid. (8 1! | 
This effect of the aerated marine acid is confidered by Berthollet, as affording 
a good method of aſcertaining the proportional quantities of colouring matter in 
the different kinds of indigo. For this purpoſe he takes equal weights of each 
carefully powdered, and puts them into ſeparate mattraſſes, with eight times 
their weight of concentrated vitriolic acid. Theſe are to be kept for twenty-four 
hours in a heat between 100 and 120% of Fahrenheit, for which purpoſe a dung- 
hill, or the tan bed of an hot - houſe, may be employed. Each ſolution is then 
diluted with an equal quantity of water filtered, and the reſidue found on the 
filters collected, ſeparately ground in a glaſs mortar, again digeſted with a little 
vitriolic acid, diluted with equal quantities of water, and each added to its cor- 
reſponding liquor. And laftly, to each ſolution is added fo much aerated ma- 
rine acid as is neceſſary to diſcharge the colour, or rather io bring them all tothe 


fame ſhade of yellow. The goodneſs of each kind of indigo is proportionate to 


the quantity of aerated acid employed to deſtroꝝ the colour. 3 | 
Pure or cauſtic fixed alkali. diflolves ſome matters foreign to the colouring 
matter of the indigo, but acts very little on the colouring particles. Pure vola- 
tile alkali has nearly the ſame effect. Precipitated indigo is ſpeedily diffolved in 
the cold in the alkalis, whether fixed or volatile, if pure or cauſtic. The blue 
colour is gradually changed to a green, and at laſt deſtroyed. But mild alkalis 
do not alter the colour. Lime water has little action upon indigo; but it 
diſſolves it hen precipitated, and affects the colour nearly in the fame manner 
as cauſtic alkalis do. | * © | 41 wn | | 
Indigo ex to the action of fire in an open crucible, er under a muffle, 
ſmokes, ſwells up, ignites, and ſometimes takes fire with a white flame. 
hundred parts of. indigo leave thirty-three or thirty-four parts of aſhes. Theſe 


do not afford fixed alkali when lixiviated with diſtilled water. Marine acid 
diſſol ves the greateſt part of the aſhes with a flight efferveſcence. The in- 
ſoluble remainder is about one elevench part, and has the characters of ſiliceous 
Aab. = 
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From this muriated ſolution the Pruſſian alkali throws down from thirty td 
thirty-two grains of the blue precipitate, which repreſents five or ſix af iron in 
the ounce. The aſhes likewiſe contain the calcareous and ponderous'earths;' be- 
ſides the iron and filex. | +9 e e Yes 

Indigo detonates ſtrongly with nitre. By deſtructive diſtillation it affords fixed 
air, a liquor containing a little volatile alkali, and an oil reſembling the empy- 
reumatic oil of tobacco, and very ſoluble in ardent ſpirit. e oi T 

Bergman concludes from his analyſis, that one hundred parts of good indigo 


Of mucilaginous matter ſeparable by water 12 
Reſinous matter ſoluble in ardent ſpirit 4 2 6 
_  Earthy matter taken up by the acetous acid, which does 
not attack the iron here in the ſtate of calx 8a 3919 
Calx of iron taken up by the marine acid — 13 Int 


There remained forty- ſeven parts, which are the colouring matter, nearly in 
ſtare of purity; and afforded by diſtillation, | FI. 


Fixable air 


A 
© 


| — 2 
Alkaline liquor «{ © 8 - 8 

Empyreumaric oil 5 — 8 9 
- Coal 2 


- - W 3] 23. i 
The coal when burned in the open air afforded four parts of earth, of which 
—_— half was calx of iron, and the reſt filiceous earth in à very ſubtle 
Oder. | : : | : , | 7 
l From theſe reſults Bergman concludes, that indigo is a ſubſtance analogous to 
Pruſhan blue and the colouring matter of ink; and that its colour, like thoſe, is 
owing to iron. Upon this deduction Berthollet “ remarks, with regard to Berg- 
man's inference reſpecting the won, that by an error in eſtimating the value ot the 
Pruſſian blue, this great chemiſt has ſtated the quantity of this metal about four 
times too large; that the iron taken up by marine acid is extraneous to the 
pure indigo, as well as the earths, and the mucilage and reſin faken up by 
water and ardent fpirit. So that, on an accurate conſideration of the facts, there. 
does not appear to be more than one thirtieth part of iron in a combined ſtate. 
He obſerves, that it is at preſent well known, that the products of deſtructive 
diſtillation, ſuch as oil, carbonic acid, or fixed air, and volatile alkali, do not 
previouſly exiſt in bodies, but are afforded by new combinations of the prin- 
eiples which formed the body ated upon. And accordingly he concludes, that 
indigo contains a conſiderable quantity of hydrogene or inflammable air in a 
fixed ſtate, a ſmall quantity of azote or pblogiſticated air, a very ſmall portion- 
of iron, and particularly a larger quantity of coal than is obtained from any 
other known vegetable ſubſtance. It does not appear whether the ſiliceous earth 
be merety an admixture, or whether it enter into the combiziation of the co» 
louring matter. | | tt 3h] 
From the great quantity of coal and inflammable air, he accounts for the 
eombuſtibility of this ſubſtance, its detonation with: nitre, and the effects of the 
nitrous and marine acids upon it. The fixity of its colour is alſo, in conformicy 
to other obſervations of Berthollet, deduced from the quantity of coal, which 
is but ſlowly conſumed by the action of vital air from the atmoſphere. From a. 
mature conſideration of che proceſs of the manufactory, this intelligent author. 


; | * Art of Dying, is 56. 


2 deduces, 
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deduces, that the indigo exiſts in the plant in a reſinous fate ; > that the kind of 
putrefaction it undergoes is of the nature of combuſtion, during which, part of 
its inflammable air is burned, and part ffies off; and that the utility of the proceſs. 
of beating, is grounded on the facility it affords for the abſorption of vital air. 
If the beating be continued too long, the indigo i is rendered black, and becontcs 
what is called burat indigo. | 

The ſolubility of indigo in alkalis appears to be W by the . 
of part of the vital air it had abſorbed, or, according to the ancient theory, by 
virtue of a proceſs of phlogiſtication. This appears to be well eſtabliſhed from 
the experiment of Bergman, wherein equal weights of martial vitriol and indigo, 
and double the weight of lime, are mixed together in water, and produce a 
ſolution of the indigo in the lime- water. But if the iron of the vitriol be pre- 
viouſly calcined to a higher degree, by boiling it in much water for ſeveral hours, 
and ſubſequent evaporation, the ſolution will not be effected, becauſe the preci- 
pitated iron is no longer diſpoſed to abſorb, vital air, as the experiments of 
Picat, ſhew the common precipitate from vitriol to be. Or again, if indigo 
be added to a ſolution of cauſtic fixed alkali, and orpiment be added (which 
conſiſts of arſenic and ſulphur), the indigo is ſoon diffolved, and takes a green 
colour, If the arſenic correſponding with the orpiment be only added, the 
bath Si never be fit for the dyer; but if the quantity of ſulphur it ought to 
cont be added, the appearances of ſolution will ſpeedily be had. = 

Mr. Hauffman proved by a direct experiment, that the ſolution of orpiment 
mixed. with indigo is diſpoſed to abſorb vital air. For having placed this ſolu- 
tion, which is known in the dye-houſes by the name of printing blue, in contact 
with vital air expelled from nitre, ſeven - eighths of the air was abſorbed, and the 

remainder was phlogiſticated air. The blue ſolution was entirely ſpoiled. The 
indigo was regenerated. Some of the alkali formed vitriolated tartar with the 
acid ; a portion of the alkak remained pure and uncombined; and the arſenic, 
inſtead of being in the metallic ſtate as it is in the orpiment, was combined with 
it in the form of calx, or probably acidified. 

It follows therefore, that indigo contains vital air in its natural ſtate; that i in 
| this ſtate it will not unite with lime or alkalis; ; but that ſubſtances capable of de- 

priving it of part of its vital air, render it ſoluble in lime or alkalis ; and laftly, 
that the natural ſtate of the indigo is reſtored by the contact of vital air which 
it abſorbs. In this laſt way it is that the blue dye is effected. The piece comes 
out of the vat of the ſame colour as the ſolution : viz. green; but becomes blue 
by expoſure to the air. The alkali, or lime, is carried off by the N and 
the indigo remains combined with the ſtuff by this means dyed. 

The action of acids, even the vitriolic, upon indigo, appears to affe& it in the 
way of combuſtion ; by which it is ſo far altered as not to adhere fo ſtrongly to 
col or ſilk as when in its natural ſtate. For other intereſting particulars, con- 
ſult the Memoir of M. Hauſſman before cited, and mn with the Theories 
of Bergman and Berthollet. 

INFERNAL STONE. Lapis infernalis. A name frequently given to the 
combination of ſilver with. the nitrous acid, which 1 is fuſed 1 into _—_ req to bo 
uſed as a cauſtic. [56 <2 

 INFLAMMABLE AIR. See Arr Wee e + t ale 2167 by 

INELAMMABLE PRINCIPLE. © See PTOGIsTI cos. 

INFLAMMATION of OILS. See Acip NaTrouvs,, 


* ( 399 ) IX F 


INFUSION. The word infuſion is uſed by chemiſts, to * a quantity 
of water loaded with as much of the principles of any ſubſtance, not totally ſo- 
luble, as it will take up in the uſual temperature of the atmoſphere. 

INK. Every liquid or pigment uſed for writing or printing, is diſtinguiſhed 
by the name of ink. Common practice knows only black and red. 

If black ink there are three principal-kinds: 1. Indian ink, 2. ren ink, 
and 3. writing ink, 

ITde Indian ink is uſed in China for writing with a bruſh, . for painting 
upon the ſoft flexible paper of Chineſe manufacture. It is aſcertained. as welt 

from experiment as from information, that the cakes of this ink are made of 
lamp black and ſize, or animal glue, with the addition of perfumes or other 

ſubltances not eſſential to its quality as an ink. It is uſed in — for deſfigns- 
in black and white, in which it poſſeſſes the advantage of Mr various —_— 
of ſhade, according to its ſtate of dilution with water. 

The general compoſition of printers' ink is well known, but the nenen of 
the proceſs by which ink of the beſt quality is made are kept ſecret by the few 
manufacturers of this article. It is probable, that the demand is not ſufficient 
to afford inducements for men of reſearch to- make many experiments on this 
object, and it is not unlikely that much ___ depend on minute circumſtances in 

the management. | 28 

SGood printers' ink is a black ck pains, ſmoork and-uniferm; in i its compoſition;. | 
| of a firm black colour, and poſſeſſes a remarkable aptitude to adhere to paper 
thoroughly impregnated with moiſture. . It is remarkable, that this compoſition- 
adheres uniformly to the wetted ſheep-ſkin' cover of the printers'-balls, hich a 
common oil paint would not do; that it quits the wet ball to adhere to the face 
of the dry metallic type, and this ſo perfectly as to leave a new ſkin bare where 
the type touches it; and that much the greater part of the ink afterwards leaves 
the type to adhere to the 'moiftened paper, but will not if the paper be dry. I. 
the ink do not poſſeſs theſe requiſites, it will not work well, but will clog the e. 
of the letter, and give an imperfect impreſſion. | 

The * conſiſtence and tenacity of the oil in this compitiſes are greatly» ine 
ereaſed, and its greaſineſs diminiſhed, by means of fire. Linſeed oil or nut oil 
is made choice of for this uſe. The nut oil is ſuppoſed to be the beſt, and is 
accordingly preferred for the black ink, though the darker colour it acquires from 
rhe fire renders it leſs fit for the red. It is faid,. that the other expreſſed oils 
cannot be ſufficiently freed from their anAuons-quality; whence the ink made 
with them dries exceeding ſlowly, is apt to come off and ſmear the paper in the 
beating and preſſing it undergoes in the hands of the bookbinder, or ſinks Ito 
the ſubſtance of the paper beyond the mark of the type, and ſtains it yellow. 

Ten or twelve gallons of the oil are fer: over the fire in an iron pot, capable 
of holding at leaſt half as much more; for the oil fwells up greatly, and its 
boiling over into the fire would be very dangerous. When it Bois. it is kepd. . 
ſtirring with an iron ladle; and if it da net itſelf take fire, it is kindled with a 
piece of flaming paper or wood; for ſimple boiling, without the actual accenſion 
of the oil, does not communicate a ſufficient degree of the drying quality required. 
The oil is ſuffered to burn for half an hour or more, and the flame being then 
extinguiſhed by covering the veſſel cloſe, the boiling is afterwards continued 

with a gentle * til che oil penal e e N in a r i : 
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is called varniſh, It is neceſſary to have two kinds of this yarniſh, a thicker and 
a thinner, from the greater or leſſer boiling, to be occaſionally mixed together, 
as different purpaſes may require; that which anſwers well in hot weather being 
tao thick in cold, and large characters not requiring fo ſtiff an ink as ſmall ones. 
The thickeſt varniſh when cold may be drawn into threads like weak glue; 
by which criterion the workmen judge of the due boiling, ſmall quantities being 


rom time to time taken out and dropped upon a tile for this purpoſe. It is vgry | 


viſcid and tenacious, like the foft reſinous juices or thick turpentine. Neither 
water nor ardent fpirit diflolves it; but it readily enough mingles with freſh oil, 
and unites with mucilages into a maſs diffuſible in water in an emulfive form. 
Boiling with cauſtic alkali produces a ſoapy compound. It is by waſhing with 
hot ſoap lees and a bruſh that the printers clean their types. The oil loſes 
from: one-tenth to one-eighih of its weight by the boiling into the thick varniſh. 
This loſs ſeems to differ in different famples of the ſame kind of oil. Dr. Lewis 
found! that fiſh. oil Joſt three-fourths of us weight by this treatment, before it ac- 
quired the thickneſs produced in linſeed oil. | 4 andre 2d; 
- 1 The. workmen are accuſtomed to add in the preparation of ten or twelve 
gallons of oil, as ſoon as the burning is over, a pound or two of dry cruſts of 
ead, and a dozen or two of onions, by which they ſuppoſe the greaſineſs ta 
be more effectually deſtroyed. Dr. Lewis, with much appearance of juſtice, 
doubts the advantage of ſuch additions, and that more eſpecially, as he prepared 
the varniſh ſeemingly of a good quality by the fire alone. There are other ad- 
ditions of more evident effect, namely, turpentine or htharge, both which are 
occaſionally uſed. The turpentine is boiled firft by itſelf to a ſtate nearly of 
reſin, and the oil being taken from the fire, the bot fluid turpentine is poured 
in, and the boiling then continued to the proper point. This is ſomewhat dif- 
ſicult to attain, becauſe the mixture is more diſpoſed to grow too thick if over- 
boiled; and is full of little hard grains, probably of reſin, if not ſufficiently 
_ boiled. It is affirmed that varniſh containing either turpentine or litharge, par- 
rilarly the latter, is more adheſive than other varniſh, -and preſents a great 
difficulty in cleaning the types, which ſoon become clogged. Very old oil requires 
neither of theſe additions. New oil can hardly be brought into a proper ſtate 
for drying, ſo as not to ſet off, without the uſe of turpentine. zoos ating e 
Lamp black is the common material to give the black colour, of which two 
_ ounces and a half are ſufficient for ſixteen ounces of the varniſh... Vermilion is 
a'gond/xed. | They are ground together on a ſtone with a muller, in the ſame 
manner as oil paints. IG abe enn ne 
Ihe ink uſed by copper - plate printers differs in the oil, which is not ſo much 
boiled as to acquire the adheſive quality. This would render it leſs. diſpoſed to 
enter the cavities of the engraving, and more difficult either to be ſpread or 
wiped off. The black is likewiſe of a different kind. Inſtead of lamp black 
or ſublimed charcoal, the Frankfort black is uſed, which is a reſidual or denſer 
charcoal, ſaid to be made from vine - twigs. This is ſofter and leſs gruty than 
the ivory or otber blacks prepared among us, and no doubt contains more coal 
than any animal reſidue, as all theſe abound with phoſphorated lime. It is ſaid 
that lamp black gives always a degree of roughneſs to the ink, which the Frank. 
fort black does not; but the goodneſs of the colour ſeems to be the leading 
inducement for the uſe of the latter. A pale or brown black can be much more 
eaſily endured in a book than in the impreſſion of an engraving. f 
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We have no good explanation of what happens with regard to the chemical 


effect of boiling and burning upon the oil for printers? uſe. 


Common ink for writing is made by adding an infuſion or decoction of the 
nut gall to martial vitriol, diffolved in water. A very fine black precipitate is 
thrown down, the ſpeedy ſubſidence of which is prevented by the addition of a 
proper quantity of gum arabic. This is uſually accounted for by the ſuperior 
affinity of the acid of galls, which combining with the iron, takes it from the 
vitriolic acid, and falls down. But it appears as if this were not the fimple ſtate 
of the facts; for the vitriolic acid in ink is not ſo far diſengaged as to a& ſpeedily 
upon freſh iron, or give other manifeſtations of its prefence in an uncombined 


ſtate. 
NM. Ribaucourt“ has paid particular attention to the proceſs for making black 


ink. In his experiments the dark coloured rough galls, called Aleppo galls, | 


were uſed, which are the beſt. 


He poured a ſolution of mild vegetable alkali (potaſſe) upon a ſtrong decoction 


of three ounces of galls, which precipitated nine drams of a grey earth ſoluble 
with efferveſcence in acids. The ſupernatant fluid was turbid, but the addition 


of a ſmall quantity of the alkali threw down a little brown matter, after which the 


liquor became of a fine clear green. This liquid being evaporated to dryneſs 
and calcined, afforded a very white vitriolated tartar by lixiviation. 


Hence be concludes that the nut gall, beſides the colouring matter, contains 


three drams per ounce of calcareous earth, with a portion of vitriolic acid, but 
that the vitriolic acid not being ſufficient to ſaturate the earth, the remaining por- 
tion was originally ſuſpended by the aſtringent principle, or acid of galls. 

In the next place he Jaume: a ſolution of one pound of martial vitriol 
into a ſtrong decoction of one pound of nut galls. He diluted the mixture 


with ſo much water, as in the whole made forty pounds, and left the mixture 
at reſt, 


At the end of twenty-four hours the liquid was coloured of a very deep black- 


iſh purple. Upon decantation, there was found at the bottom of the veſſeł a 


very coarſe precipitate, harſh to the touch, which being collected on the filter 


and dried, was of a greyiſh blue colour, very compact, brittle, and ſhining in Its | 


fracture. Its weight was + eleven ounces and a half. 
Forty pounds of water were poured to the decanted fluid, which was again left 


at reſt for twenty- four hours. Its colour was then found to be much rope A , 


new depoſition had been made, which was ſeparated as before and dried. 


of a purpliſk blue, rare and friable between the fingers, granulated . by in 
its fracture, Its weight was four ounces two drams. 


y 
« - 


Forty pounds more of water were added to the decanted Nabe and after 
twenty - four hours ſubſidence it was perfectly diſcoloured, and exhibited no ſign 


of the preſence of iron, either by the agency of nut galls, or Pruſſian acid; nor 


of earth by the addition of an alkali. The precipitate which had ſubſided was 
light, rare, of a blue leis purple and more black than the ſecond precipiate ; 
ſofter to the touch while wet, and er and more friable when dry. It weighed 


two ounces two drams. 


” A de Chimie, xv. 113. 


+ I tranſlate livres, onces, and gros, by pounds, ounces, and drams. For though the Paris Ta 
is to our Avoirdupois pound, as 7 1560 to 7000, the number of grains in each, yet the \ ſubdiviſion 
being numerically the ſame, the reſults will not be altered by omitting the reduction. 
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+ Theſe additional precipitates, obtained by means of dilution with water, would 
kave been very embarraſſing to M. de Ribaucourt, if he had not before experienced 
a ſimilar decompoſition of alum, which he ſays depoſits its earth entirely by the 
addition of one hundred and ninety-five parts of water. By a direct experi- 
ment he found, that fix hundred and eighty-one parts of water decompoſe one of 
vitriol of iron. . Gn] * 

From theſe facts he infers, that the calcareous earth of the galls unites with the 
vitriolic acid of the vitriol, and forms ſelenite, moſt of which falls down with the 
firſt precipitate, on account of its inſolubility in water; while the calx of iron 
combines with the colouring matter of the galls, and forms the black fecula 
which ſubſides more ſlowly. 8 | 

The blue colour of the three precipitates obtained in the firſt ſet of experi- 
ments, naturally directed M. R.'s attention to the theory of Pruſſian blug;-and 
that the more eſpecially, as theſe precipitates were acted upon with difficulty by 
acids. This action has indeed been conſidered as a proof that the colouring 
matter is not the fame in Pruſſian blue, which is inſoluble in acids, and the 
coloured iron in ink, which is taken up, though flowly. But M. Ribancourt 
had recourſe to the common proceſs of combining the colouring matter with an 
alkali. TY 7 Stet) of 

The firſt of the three precipitates placed over a gentle fire, with an alkaline 
ſolution (mild I ſuppoſe), ſhewed a conſiderable efferveſcence as ſoon as the fluid 
became warm. This he aſcribes to the decompoſition of the ſelenite, which muſt 
have expelled fixed air from the alkali. The fluid aſſumed a reddiſh colour. 

The ſecond precipitate, treated in the ſame manner, ſhewed ſcarcely any effer- 
veſcence, and the colour of the fluid was deeper. = 

The third did not efferveſce, and the colour was nearly the ſame as the pre- 
ceding. | 85 c | . 

Each of theſe ſolutions, after filtration and dilution with water, afforded Pruſſian 
blue, by the addition of vitriol of iron. | i- 

vood was found to be an uſeful ingredient in ink, becauſe its colouring - 
matter is diſpoſed to unite with the calx of iron, and renders it not only of a very 
dark colour, but leſs capable of change from the action of acids, or of the air. 

Vitriol of copper in a certain proportion was found to give depth and firmneſs 
to the colour of the ink. Gum arabic, or other pure gums, was of ſervice, by 
retarding the precipitation of the fecula; by preventing the ink from ſpreading 
or ſinking into the paper, and by affording it a kind of compact varaiſh, or 
defence from the air, when dry. Sugar appeared to have ſome bad qualities, 
but was of uſe in giving a degree of fluidity to the ink, which permitted the doſe 
of gum to be enlarged beyond what the ink would bear without it. Water proved 
to be the beſt ſolvcat. | PE TH | 

Lewis * had ſuppoſed that the defects of ink ariſe chiefly from a want of co- 
louring matter. But the theory, grounded on the facts diſcovered by M. 
Ribaucourt, requires that none of the principles ſhould be in exceſs, If there 
be a want of the maiter of the galls, part of the vitriol will not be decompoſed ; 
if, on the contrary, there be too much, the vitriol will take as much as it can de- 
compoſe, and the remainder will be nearly in the ſtate of the decoction of galls, 
fubject to change by becoming mouldy, or to undergo an alteration after writing, 


* Philoſoph. Commerce of Arts. 
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which deſtroys its legibility much more completely than the change. undergone 
by ink containing too ſmall a proportion of the galls. 

It is doubtful whether the principles of the galls are well exfaQed by cold 
1 and it is certain that inks made in this way flow pale from the pen, 
and are n of ſo deep a black as thoſe wherein ſtrong boiling 15 recurred to. 

From all the foregoing conſiderations Mr. R. gives theſe directions for the 
compoſition of good ink: © 

Take eight ounces of Aleppo galls (in coarſe powder) ; four ounces of log- 


wood (in thin chips); four ounces of vitriol of iron ; three ounces of gum arabic 


(in powder); one ounce of * vitriol of copper, and one ounce of ſugar candy. 
Boil the galls and logwood together in twelve pounds of water for one hout, or 
till half the liquid has evaporated. Strain the decoction through an hair ſieve, 
or linen cloth, and then add the other ingredients. Stir the mixture till the 
whole is diſſolved, more eſpecially the gum; after which leave it to ſubſide for 
twenty-four hours. Then decant the ink, and preſerve it in bottles of glaſs or 
ſtone ware, well corked. 


On the ſubject of this memoir of M. Ribaucourt I muſt remark, that though | 


it is highly valuable for the intereſting facts it contains, and others to which it 
points, yet the chemical reader will be in a certain degree diſſatisfied with the 
looſe narrative form in which he gives ſome of his reſults, inſtead of the cloſe 


and orderly method of the German chemiſts. The nature of the earth thrown _ 


down by an alkali from the decoctions of galls, that of the ſalt obtained by lixi- 
viation of the ſupernatant fluid; whether the precipitate from alum by mere 
water was pure argillaceous earth, or only embryon alum ; whether the Pruſſian 


blue thrown down from his alkali, after digeſtion with the atramentous precipi- - 


tate, ſtood the uſual teſts, &c. theſe and other queſtions preſent themſelves 
for reſolution from facts, which the ingenious author has omitted fully to ſtate; 
and from this uncertainty we are diſpoſed rather to invite the philoſophical 
chemiſt to repeat and extend this 1 important ſeries of Experiments, than to ray 
implicitly upon them. 
Dr. Lewis uſes vinegar for his menſtruum; and M. Ribaucourt has vitriol of 
copper among his ingredients. I have found an inconvenience from the uſe of 
either, which, though it does not relate-to the goodneſs of the ink, is ſufhciently 
great, in their practical exhibition, to forbid their uſe. The acid of the vinegar 
acts ſo ſtrongly upon the pen, that it very frequently requires mending; and the 
vitriol of copper has a ſtill more unpleaſant effect on the penknife. It ſeldom 
happens when a pen requires mending that the ink is wiped very perfect iy from 
it; and often when the nib only is to be taken off, it is done without wiping at 
all. Whenever this is the caſe, the ink immediately depoſits a film of copper 
upon the knife, and by ſuperior elective attraction of the vitriolic acid, a cor- 
reſpondent portion of the edge of the knife is diſſolved, and is by chis means 
rendered incapable of cutting till it has been again ſer upon the hone. 

Inks of other colours may be made from a ſtrong decoction of the ingredients 
led in dying, mixed with a little alum and gum arabic. For example, a 
ſtrong decoction of Brazil wood, with as much alum as it can diflolve, and a 
little gum, forms a good red ink. Theſe proceſſes conſiſt in forming a e 
and eren its Precipitation by the gum. See LAKE. mon 157 


* See the objection i in the next paragraph but one. 
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Among the amuſing experiments of the art of chemiſtry, the exhibition of 
ſympathetic inks holds a diſtinguiſhed place. With theſe the writing is inviſible, 
until ſome reagent gives it opacity. We ſhall here mention a few out of the 
great number, that a flight acquaintance with chemiſtry may ſuggeſt to the 
ftudent. 1. If a weak ſolution of galls be uſed, the writing will W inviſible 
till the papet be moiſtened with a weak ſolution of vitriol of iron. It then be- 
comes black, becauſe theſe ingredients form ink. 2. If paper be ſoakcd in a 
weak ſolution of galls, and dried, a pen dipped in the ſolution of vitriol will write 
black on that paper, but colourleſs on any other paper. 3. The diluted ſolutions 
of gold, filver, or mercury, remain colourleſs upon the paper, till expoſed to 
the ſun's light, which gives a dark colour to the calxes, and renders them viſible. 
4. Moſt of the acids or faline ſolutions being diluted, and uſed to write with, 
become viſible by heating before the fire, which concentrates them, and aſſiſts 
their action on the paper. 5. Diluted Pruſſian alkali affords blue letters when 
wetted with the ſolution of martial vitriol. 6. The ſolution of cobalt in aqua 
regia, when diluted, affords an ink which becomes green when held to the fire, 
but diſappears again when ſuffered to cool. This has been uſed in fanciful draw- 
ings of trees, whoſe green leaves appeared when warm, and vaniſhed again by 
cold, This effect has not been explained. If the heat be continued too long 
after the letters appear, it renders them permanent. Fes > 
. Sympathetic inks have been propoſed as the inſtruments of ſecret eorreſpond- 
ence.. But they are of little uſe in this reſpe&, becauſe the properties change by 
a few days remaining on the paper; moſt of them have more or leſs of a tinge 
when thoroughly dry; and none of them reſiſt the teſt of heating the paper till it 
begins to be ſcorched. | . * 
INSECTS. Various important products are obtained from inſects. The 
chief are, 1. CANTHARIDESs. 2. MILLI EDFES. 3. COCHENILLE, or Co- 
CHINEAL. 4. KERMES. 5. Lac. 6. SILK. 7. WAX. For all which the. 
ſeveral titles may be conſulted. 9 ET | 
INSTRUMENTS, CHEMICAL. See BALANcE, THERMOMETER, Ar- 
PARATUS, LABORATORY. | ITE 0 | 
INTERMEDIUM, or MEDIUM. When two chemical principles, which 
are not diſpoſed to unite, are made to enter into a triple compound, by the ad- 
dition of a third, this laſt is frequently called the medium, or intermedium. 
Thus fat oils are made to unite with water by the intermedium of a pure alkali, 
which converts the oil into ſoap. Me 


IRON. Is a metal of a blueiſh white colour, of conſiderable hardneſs and 
elaſticity ; very malleable, exceedingly tenacious and ductile, and of a moderate 
ſpecific gravity among metallic ſubſtances. It is much diſpoſed to ruſt by the. 
acceſs of air, or the action of water, in the common temperature of the atmzo-. 
ſpbere. The appearance of priſmatic colours on its poliſhed ſurface takes place 
long before ignition; and at ſo low a temperature, that the ſlighteſt coating of 
greaſe is ſufficient to prevent their appearance by defending it from the contact of 
air. It may be ignited, or at leaſt rendered ſufficiently hot to-ſet fire to brim- 
ſtone, by a quick ſucceſſion of blows-with a hammer. When ftruck with a flint, 
or other hard ſtone, it emits decrepitating ignited; particles, ſuch: as can be ob- 
tained from no other metal. by the ſame means. Theſe particles ate ſeldom. 
larger than the two hundredch part of an inch in diameter; and when examined: 
by a magnifier, are found to be hollow, brittle, and of a greyiſh colour, reſem- 
bling the ſcales of burned iron. This metal is eaſily calcined by fire. A. 8 
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of iron wire, immerſed in a jar of vital air, being ignited at one end, will be en- 
tirely conſumed by the ſucceſſive combuſtion of its parts. It requires a moſt in- 
tenſe heat to fuſe it; on which account it can only be brought into the ſhape of 
tools and utenſils by hammering. This high degree of infuſibility would deprive 
it of the moſt valuable property of metals, namely, the uniting of ſmaller maſſes 
into one, if it did not poſſeſs another ſingular and advantageous property, which 
is found in no other metal except platina; namely, that 5 welding. In a white 
beat, iron appears as if covered with a kind of varniſn; and in this ſtate, if two 
pieees be applied together, they will adhere, and may be perfectly united by 
forging. Iron is thought to be the only ſubſtance in nature which has the pro- 
perty of becoming magnetical. It is highly probable, from the great abundance 
of this metal, that all ſubſtances which exhibit magnetiſm do contain iron; but 
it muſt be confeſſed that there remain many experiments to be made among the 
earths and powders which exhibit magnetical properties, before this negative 
propoſition, which confines magnetiſm to iron, can be admitted as proved. 
When iron is expoſed to the action of pure water, it acquires weight by. 
gradual calcination, and inflammable air eſcapes: this is a very ſtow operation. 
But if the ſteam of water be made to paſs through a red-hot gun barrel, or 
through an ignited copper or glaſs tube, containing iron wire, the iron becomes 
converted into a calx; while inflammable air paſſes out at the other end of the 
barrel. This capital experiment * may be accounted for according to the ancient 
and modern theories. In the ancient theory, it is ſuppoſed that the water has 
combined with the iron, and diſengaged its phlogiſton in the form of inflam- 
mable air; and conſequently that, when this calx is again revived by heating a 
portion of it in-inflammable air with a burning glaſs, and water appears, at the 
ſame time that part of the inflammable air & abſorbed, the iron has imbibed. 
phlogiſton, and given out its water. Clear as this explanation Pra to be, the 
foluton afforded by the modern theory is not lefs perſpicuous. The maintainers: 
of this theory reaſon as follows: Iron has not been ſhewn to be a compound ſub- 
ſtance; let us therefore conſider it as a fimple ſubſtance, until we poffels experi- 
ments which ſhew the contrary. Water bas been ſhewn to be a compound fub- 
ſtance, by the experiment of its production, by burning dephlogiſticated and: 
inflammable air together. We may fairly therefore affirm, that the inflammable- 
air came from the water, in which we know it to exiſt; and that the vital air of 
the water, the peculiar inſtrument of calcination, has combined with the iron. 
On the other hand, when the iron is revived in inflammable air, the water which, 
appears is the very product of combination which was decompoſed in the former, 
inſtance. For the vital air quits the iron to unite in the fluid ate with the in- 
flammable air; andthe iron being fer at liberty, recovers its original ſtate; that 
is to ſay, it is revived. 1 | 
That the iron, in the one inſtance, attracts vital air from the water, and dif-. 
engages inflammable air; and, in the other inſtance; exhibits a leſs affinity with: 
that ſubſtance, ſo as to reſtore it to its former combination; is a difficulty Which, 
in the preſent ſtate of our information, can only be accounted for by ſuppoſing 
that the temperature in the furnace differs from that produced by the burning 
glaſs; and that theſe affinities, like moſt. others in chemiſtry, are not the ſame 
at all temperatures. This difficulty affects both theories alike; for it is not eaſier 


* Of M. Lavoiſier. 
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to account for the contrary tranſitions of water and phlogiſton, whieh mutually 
expel each other in the old theory, chan for che tranſitions of dephlogiſticated and 
inflammable air in the new theory. 3 WET PX PO 

The philoſophers who reject phlogiſton inſiſt, moreover, that/ the weight of 
the inflammable air produced, being deduQted from the weight of the water made 
uſe of, leaves a quantity equal to the increaſe the iron gains by calcination; and 


that by burning the whole inflammable air produced, with a quantity of vita lair 


equal in weight to the gain of the iron, a new quantity of water is recompoſed, 
which is equal likewiſe to that made. ute of. Hence they urge, that it is infinite- 
ly more probable that the inflammable air came from the water than frem the 
iron. The latter fact, of the recompoſition, is in their favour; but the former 
is not. For whatever the inflammable air comes from, the firſt equation will be 
true; that is to ſay, if the iron give out phlogiſton, and receive water, its ac- 
ceſſion of weight will be equal to the difference between the water it has received, 
and the phlogiſton it has loſt; but the reproduction of the water loſt will ſhew 
that the inflammable air really correſponds with the quantity required to form * 
ſo much water, if we admit the accuracy of the experiments, os tat 
The concentrated vitriolic acid ſcarcely acts on iron, unleſs it be boiling. 
When the acid is diſtilled to dryneſs from this metal, the retort is found to con- 
tain ſublimed flowers of ſulphur, and a white vitriolic maſs, partly ſoluble in 
water: the product which comes over is volatile vitriolic acid, and vitriolic acid 
air. If the vitriolic acid be diluted with two or three parts of water, it diſſolves 
iron readily, without the aſſiſtance of any other heat than is produced by the act 
of combination. During this ſolution, inflammable air eſcapes in large quanti- 
ties. If heat be applied, the acid proceeds to diſſolve more iron, and depoſits a 
white ſaline maſs, or pale vitriol of iron. 
The combination of vitriolic acid and iron, called martial vitriol, is much 
more ſoluble in hot than cold water; and therefore cryſtallizes by cooling, as 
well as by evaporation. The cryſtals are effloreſcent, and fall into a white pow- 
der by expoſure to a dry air, the iron becoming more calcined than before. A 
ſolution of martial vitriol, expoſed to the air, imbibes its vital part; and a 
portion of the iron, becoming too mich calcined to adhere to the acid, falls to 
the bottom in the form of ochre. The folution, as well as the cryltals it affords 
by evaporation, are thus rendered paler than before. if 
M,artial vitriol-is not made in the direct way, becauſe it can be obtained at 


leſs charge from the decompoſition of martial pyrites. 
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_ The different appearances which accompany the ſolutions of iron in the vi- 


triolic acid, may be accounted for according to the principles either of the ancient 
or modern theories. In the ancient theory, the iron, being ſuppoſed to contain 
phlogiſton or the principle of inflammability, is calcined in both caſes; that is 

It may be urged that the two airs contain much water; and for that, as well as other reaſons, 
their abſolute quantities cannot be aſcertained. But it is not required to aſcertain their abſolute quan · 
tities: for it is enough if the two airs in this recompoſition be exactly in the ſame ſtate as in the ori- 


ginal experiment, by which the component parts of water were determined. If a certain portion of 


water be neceſſary to ĩnflammable air in the elaſtic ſtate, it muſt of courſe take it from the ſteam in the 
gun-barrel at the inſtant of its extrication, and not afterwards from the water of the receivers: this 
requires to be confirm=d by an experiment over mercury. How far Dr. Prieſttey*s experiments (Phil. 


Tranſ. lxxviii and Ixxix) may affect the poſition, that water is a compound ſubſtance, cannot - be 


not ariſe 


— 


clearly aſcertained until it is ſhewn that the acid produced in burning the two airs does 
from impurity in one or both of tgje. | P 


3 - 


LR O ( 47) x0 


to ſay, it gives out phlogiſton®. With the concentrated acid the ſolution does 
not take place; becauſe the capacity of the mixture for heat, and conſequently 
its abſolute quantity of heat, is too ſmall ro ſupply what the increaſed capacity 
of the vitriolic acid air would require, and conſequently the iron 1s not decom- 
poſed. But when heat is applied, the pblogiſton of the iron uniting with the 
baſis of part of the acid, forms ſulphur ; which, together with another portion 
of the acid, riſes in the form of vitriolic acid air; at the ſame time that the 
vital air of the decompoſed acid unites with the calx of iron, which becomes 
ſoluble in the acid that remains; but when much water is preſent, as in the 

_ diluted acid, the heat is ſupplied from the great capacity of the water; the e 
phlogiſton of the iron aſſumes the elaſtic form; and inflammable air flies off, ? 
while the acid unites with the calx of iron, and forms vitgiol. The decompo- 
fition of the acid in the former, and not in the latter caſe, is accounted for from 
its ſtrong attraction to the water. A conſiderable heat, applied with the diluted 
acid, calcines the iron more perfectly; which then either enters into the compo- 
ſition of pale vitriol, containing a larger proportion of acid, or falls down in the 
form of calx. The acceſs of air does the-ſame thing more gradually. 

In the antiphlogiſtic theory, iron is aſſumed to be a fimple ſubſtance; vitriolic 
acid is ſaid to be compoſed of vital air and ſulphur; and water is admizted to 
be decompoſable. When iron therefore is applied to concentrated vitnolic acid; 
the principles retain their order of combination at a common temperature; bur 
as ſoon as the temperature is raiſed, the iron becomes calcined, by attracting 
vital air from part of the acid, whoſe fulphur is therefore ſet at liberty, and 
flies off with another portion of the acid, in the form of vitriolic air; while 
the remaining acid combines with part of the calx. But when the acid is more 
diluted, the water itſelf is decompoſed; its inflammable air is difengaged ; its 
vital air unites with, and calcines the iron; and the vitriolic acid diſſolves the 
ut | 5) « Fe 5 . 

The neceſſity of heat being applied to the concentrated ſolution in the one caſe * 
rather than the other, may be referred to the capacities of the bodies before 
and after the change, in either theory. But it muſt be confeſſed, that the cauſe 
of the dilengagement of vitriolic air in the one caſe, and inflammable in che 
other, is not fo well ſolved. It has not been explained, upon the old theory, 
why che phlogiſton in one caſe unites with the acid, and forms ſulphur, and in 
the other flies off alone; neither has it been ſnewn, in the new theory, why the 
water ſhould not be decompoſed in the former inſtance, as well as the latter. 

I be further calcination of the iron by heat, or by expoſure of the ſolution to 
the air, is accounted for, in the new theory, from. the abſorption of more vital 
air. The general fact, that a definite degree of calcination is neceſſary for the 
moſt perfect ſolution of metals in acids; depends on attractions which have 
not been experimentally reſolved; but Which, in the way of conjecture, may 
be as eaſily accounted for by one theory: as by the other. 

Vitriol of iron is decompoſed by alkalis and by lime. Cauſtic fixed alkali 
precipitates the iron in deep green flocks; which are diſſolved by the addition 
of more alkall, and form a red tincture. The mild alkali does not re-diffolve- 
the precipitate it throws down, which is of a greeniſh white colour. Diſ- 


* Kirwan, in Philoſ. Tranſe&, vol. Ixxii; and Effay on Phlogiſton, London, 1789, page 62, or. 
page 28 of the old edition. | ; | _ 
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tillation ſeparates the acid from martial vitriol, and leaves the brown calx of 
iron, called colcothar. ; 8 


* 


* 


Viegetable aſtringent matters, ſuch as nut-galls, the buſks of nuts, logwood, 
tea, &c. which contain the acid of galls hereafter to be deſcribed, precipitate. 
a fine black fecula from martial vitriol, which remains ſuſpended for a conſider- 
able time in the fluid, by the addition of gum arabic. This fluid is well Known 
by the name of ink. See Inx. | — 8 
The beautiful pigment, well known in the arts by the name of Pruſſian blue, 
is likewiſe a precipitate afforded by martial vitriol. See BLuz PRUSSIAN; alſo 
Acid or PRusslaN BLUE. 9 15 
Concentrated nitrous acid acts very ſtrongly upon iron filings, much nitrous 
air being diſengaged at the ſame time. The ſolution is of a reddiſh brown, and 
depoſits the ca'x of iròn after a certain time; more eſpecially if the veſſel be left 
expoſed to the air. A diluted nitrous acid affords a more permanent ſolution 
of iron, of a greeniſh colour, or ſometimes of a yellow colour; neither of the 
ſolutions affords cryſtals; but both depoſit the calx of iron by boiling, at the ſame 
time that the fluid aſſumes a gelatinous appearance. This magma, by diſtillation, / 
affords fuming nurous acid, much nitrous air, and ſome phlogiſticated air; a 
red calx being left behind, which, in all probability, retains moſt of the vital 
ulr of the acid. | | 
If vegetable alkali be added to the nitrous folution of iron, a brown precipi- 
tate falls down; of which a ſmall quantity is rediflolved by the alkali. Mild 
vegetable alkali ſeparates a yellowiſh calx, which ſoon becomes of a beautiful 
orange red colour. If the mixture be agitated during the efferveſcence, the pre- 
cipitate is re- diſſolved in much greater quantity than by the pure vegetable alkali; 
doubtleſs by the medium of the fixed air. This ſolution is known by the name 
of Stahl's martial alkaline tincture, and is of a fine red colour, which however 
is impaired by time. Pure volatile alkali ſeparates a deep green and almoſt , 
black precipitate from the nitrous ſolution of iron. The mild volatile alkali 
re- diſſolves the iron, which it ſeparates from the acid; and forms an alkaline. 
tincture of a more lively colour tban that of Stahl. we tris 
Diluted marine acid rapidly diffolves iron, at the ſame. time that a large 
quantity of inflammable air is diſengaged, and the mixture becomes hot. In 
this, as well as in the vitriolic ſolution of iron, the ſame. quantity of alkali is 
ſaid to be required to ſaturate the acid as before the ſolution; whence it is in- 
ferred, that the acid is not decompoſed, but that the calcination is effected by 
the vital air of the, water; whence alſo. it appears to follow, that the inſſammable 
air muſt, be afforded from the decompoſed water, and not from. the metal. It 
muſt however he remarked, that this fact, as well as moſt of thoſe upon which 
the rejection of phlogiſton, or the inflammable principle, is grounded, are con- 
troverted by the philoſophers, who maintain the exiſtence of that principle. . 
The marine ſolution of iron is of a yellowiſh green colour, and is much more 
permanent than the ſolutions of that metal in the vitriolic or nitrous acids; 
though, like all the other ſolutions of iron, it depoſits its metal by expoſure to 
the air. By evaporation it aſſumes the conſiſtence of ſyrup; in which, needle- 
formed and deliqueſcent cryſtals appear. Some chemilts affirm, that the acid 
quits the iron by diſtillation, though much more difficultly than either the 
nitrous or vitriohe acid; but this intereſting experiment has not been made 
fince the improvements of chemiſtry have led philoſophers to attend to ſuch 
products as appear in the permanently elaſtic ſtate. | | _ 
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The marine ſolution of iron is decompoſed by lime and by alkalis; but! the 
precipitates are more eaſily reduced to the metallic ſtate than thoſe afforded by 
other acids. Liver of ſulphur, hepatic air; and aſtringents, decompoſe this, as 
well as the other ſolutions of iron; and the pure Pruſſian alkali throws down a 
very fine blue prenipi tate n d Bryan fe Mans 
Fixed air, diſſolved in water, combines with a conſiderable quantity of iron, 
in proportion to its maſs. Vinegar fcarcely diſſolves it, unleſs by the aſſiſtance 


of the air. 251g 
In the dry way, this metal does not combine with earths, unleſs it he previ- 
ouſly calcined; in which caſe it aſſiſts their fuſion, and imparts a green colour 
to the glaſs. It appears to combine with alkalis by fuſion. Nitre detonates 
ſtrongly with it, and becomes alkalized. Sal ammoniac is decompoſed by it. 
Two parts of iron filings, triturated with one part of ſal ammoniac, and ex- 
poſed to diſtillation, afford about one part of liquid volatile alkali, contaminated 
by a ſmall portion of iron. Some inflammable air comes over in this diſtillation, 
either from the iron or from the water contained in the ſal ammoniac; the 
reſidue conſiſts of iron, united to marine acid. A medical preparation is made — 
by ſubliming ſal ammoniac from a ſmall portion of iron filings; which gives part 
of the ſalt à yellow colour. The calx of iron decompoſes ſal .animoniac by 
ſeizing its acid, even in the cold. | meg towed hoe: © 
Sulphur combines very readily with iron, in the dry and even in the humid 
way, though neither of theſe ſubſtances is ſcarcely at all ſoluble / in water. A 
mixture of iron filings and flowers of ſulphur being moiſtened, or made into a 
paſte, with water, becomes hot, ſwells, adheres together, breaks, andsemits 
watery vapours of an hepatic ſmell. If the mixture be conſiderable in quantity, 
as for example, one hundred pounds, it takes fire in twenty or thirty hours, as 
ſoon as the aqueous vapours ceaſe. This effect may be explained without diff» 
culty in a general way, though the circumſtances require to be more minutely 
examined: — Iron, ſulphur and water, are placed in contact. The iron is 
very ſparingly ſoluble in water“; and the ſulphur is probably ſoluble in a ſmall 
degree, as may be Judged by its becoming ſoft in that fluid. In the ancient 
theory, it may be ſaid that the ſulphur combines with the calx of the iron, and 
expels its inflammable air or phlogiſton. The heat muſt be deduced, in any 
theory, from the change of capacity, or rapid commotion, produced in the act 
of union. This heat volatilizes part of the ſulphur, together with the inflam- 
mable air; and if the temperature be ſufficiently elevated, theſe ſubſtances will 
take fire, at the moment of their extrication, by the aſſiſtance of the air of the 
atmoſphere. In the new theory, the explanation will be nearly the ſame. The 
iron and the ſulphur, being confidered as fimple ſubſtances, tend to combine 
with each other, through the medium of vital air, which calcines the iron, and 
is ſuppoſed to be afforded by decompoſition of the water. The ſame decompo- 
ſition extricates inflammable air from the water. This, together with the ſul- 
phur, forms hepatic air; which flying off at the temperature of ignition, takes fire 
y combination with the air of the atmoſphere. In this theory it may further be 
added, that, as ſulphur and water, in contact, at an elevated temperature, afford 
inflammable air, which is explained by the ſuppoſition of vital air combining 
with the ſulphur, there would be an increaſe of inflammation from this cauſe. 1 
Some doubt however may be entertained, whether ſulphur be more combuſtible. 
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than iuflammable air at any temperature, ſince hepatic air depoſits ſuphur when 
detondred with vital air; which muſt, in all probability, depend on the latter 
being leſs combuſtible at the temperature of inflammarion. On the whole, it 

appeats, that facts and obſervations are wanting, rather than probable theories; 
and that it is ſcarcely neceſſary to purſue this inquiry more minutely in the way 
of arzumentative diſquiſition. The ſpontaneous combuſtion of iron and ſul- 
phur with water, is evidently an effect of the ſame kind as the een ws 

rites. 

1 combines very readily with iron by fuſion; and produces a ee 
of the fame nature as the pyrites, and exhibiting the ſame radiated ſtructure 
when broken. If a bar of iron be heated to whiteneſs, and then touched with 
a rolf of ſulphur, the two ſubſtances combine, and drop down together in a 
fluid ſtate. It 15 neceſſary that this experiment ſhould be made in a place where 
there is a current of air to carry off the fumes; and the melted matter, which 
may be received in a veſſel of water, is of the ſame nature as that produced by 
fofion in the common way, excepting that a greater quantity of ſulphur is fuſed 
by the contact of the bar of iron. The experiment of combining iron and 
ſolphur together by fuſion, has not been made with an attention to the volatile 

if any be extricated. As neither of theſe ſubſtances contains water, 
and both are ſuppoſed, in the new theory, to ther ſimple bodies, the 1 
might, perhaps, afford an intereſting reſult. 
#. If equal parts of phoſphoric glaſs, and iron. clippings; e with one- 
ſixteenth of a part of pulverized charcoal, be fuſed together, the mixture is 
very britle, white in its fracturè, and of a ſtriated and granulated texture. 
This combination of iron with phoſphoric acid is found in the iron produced 
from bog ores, which abound in the remains of decayed vegetables. It is the 
cauſe of brittleneſs in the iron when cold, which occafions that kind of iron to 
be called cold ſhort iron by the workmen. Phoſphorated iron was at firſt taken | 
to be a peculiar. metal, and was called ſiderite by Bergman. 
Iron unites with gold, filver, and platina. When heated to a white heat, and 
plunged in mercury, it becomes covered with a coating of that metal. Long 
trituration of mercurial amalgams likewiſe cauſes a coating to adhere to the ends 
of iron peſtles; ſmall ſteel ſprings, kept plunged beneath the furface of mercury 
in certain barometers, become brittle in proceſs of time; and the direct combi- 
nation of ꝰ iron and mercury in the form of an amalgam, may be obtained by 
triturating the filings wich twice their weight of alum, then adding an equal 
weight or more of mercury, and continuing the friction, with a very fmall quan- 
tity of water, till the union is completed. Iron and tin very readily unite together, 
as is ſeen in theart of tinning iron veſſels, and in the fabrication of choſe uſeful 
plates of iron, coated with tin, which are generally diſtinguiſned by the fimple 
name of tin alone. The chief art of applying thoſe/coatings of tin, conſiſts in 
defending the metals from calcination by the acceſs of air. After the iron plates 
are ſcraped; or rendered very clean by ſcouring with an acid, they are wetted 
with a ſolution of ſal ammoniac, and plunged into a veſſel containing melted 
tin, the ſurface of which is covered with piteh or tallow, to preſerve it from 
calcination. The tin adheres to, and intimately combines with the iron to a 
certain depth, which renders the tinned 2 leſs diſpoſed to harden by ham 
mering, tlian before, as well as much leſs diſpoſed to alter, by the united action 
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of air and moiſture. The proceſs for tinning of iron veſſels does not eſſen- 
tially differ from that which has already been deſcribed of copper veſſels. Iron 
does not unite with biſmuth; at leaſt in the direct way. As nickel cannot be 
purified from iron without the greateſt difficulty, it may be preſumed that theſe 
ſubſtances would readily; unite, if the extreme infuſibility of both qid not preſent 
an obſtacle to the chemical operator. Arſenic forms a brittle ſubſtance in its 
combination with iron. This ſemi-metal, which is fo abundant in the mineral 
Kingdom, is ſaid to be the cauſe of the brittleneſs, which ſome ſpecimens of iron: 
poſſeſs when hot, though malleable. when cold. Iron thus contaminated, is 
diſtinguiſhed by workmen, by the name of red ſhort won, Cobalt forms a hard 
mixture with iron, which is not eaſily broken. The inflammability and vola- 
tility of zinc preſent an obſtacle to its combination with iron. It is not improba- 
ble, however, but that elean iron filings would unite with zinc, if that metal 
were kept in contact with them for a certain time, in a heat not” ſufficient to 
cauſe it to riſe; for it has been found that zinc may be uſed in the operation of 
coating iron in the ſame manner as tin. Antimony unites with iron, and forms 
a hard brittle combination, which yields in a ſlight degree to the hammer. The 
combination of ſulphur and the regulus of antimony, which is commonly 
known by the name of antimony, is decompoſed by virtue of the greater affinity 
of the iron to the ſulphur. For this purpoſe, five ounces of the points of nails 
from the farriers may be made red hot in a crucible, one pound of pulyerized 
are of antimony muſt then be thrown into the crucible, and the heat quickly 
raiſed to fuſe the whole. When the fuſion is perfect, an ounce of nitre in 
powder may be thrown in, to facilitate the ſeparation of the ſcotiæ. Aſter the 
maſs is cooled, the antimony: is found ſeparate at the bottom of the crucible, 
while the iron remains in combination with the ſulphur and alkali. If the pro- 
portion of the iron be conſiderably greater than five ounces to the pound of 
antimonial mineral, the regulus will be alloyed with iron. Manganeſe: is almoſt 
always united with iron in the native ſtate. Wolfram forms a brittle whitiſn- 
brown hard alloy, of a compact texture, when fuſed with white crude iron 
The habitudes of iron with the regulus of molybdena are not knoẽw . 
Iron is the moſt diffuſed, and moſt abundant, of metallic ſubſtances. Few 
mineral bodies, or ſtones, are without an admixture of this metal. Sands, 
_ clays, and the waters of rivers, ſprings, rain, or ſnow, are ſcarcely ever per- 
fectly free from it. The parts of animal and vegetable ſubſtances likewiſe afford 
iron in the reſidues they leave after incineration. It has been found native, in 
Jarge maſſes, in Siberia“, and in the internal parts of South America. This 
metal however in its native ſtate is ſcarce: moſt iron is found in the calciform 
ſtate, in ochres, bog ores, and other friable earthy ſubſtznces, of a red, - brown; 
yellow, or black colour. The hamatites, or blood ſtones, are likewiſe calciform 
ores of iron: theſe are either of a red colour, or blue, yellow, or brown. This 
oſeful metal is ſo abundant, that whole mountains are compoſed of iron ſtone ; 
whereas, other metals uſually run in ſmall veins. Beſides the calciform ores of 
iron, which. are either nearly pure, or elſe mixed with earths, as in ſpars, jaſper, 
holes, baſaltes, &. iron is mineralized with ſulphur, as in 'the pyrites; or with 
both. An iron ore is likewiſe. found, of a blue colour, and powdery appearance, 
which is thought to be of the ſame nature as Pruſſian blue. The coaly iron ores 
See Bergman's Eſſays 3 Magellan's improved edition of Cronſtedt's Mineralogy 3 and the Phil. 
Tranſ. laxvine 3). „„ e e ERA 
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contain bitumen. The magnet, or loadftone, is an iron ore, whoſe conſtitution 
has not yer been accurately examined. Iron is alſo found in combination with 
the vitriolic acid, either diſſolved in water, or in the form of vitriol. 
To analyſe the ores of iron in the humid way, they muſt be reduced to a very 
ſubtle powder, and repeatedly boiled in marine acid. If the ſulphureous ores 
ſhould prove flow of ſolution, a ſmall quantity of nitrous acid muſt be added to 
accelerate the operation. The iron being thus extracted, the inſoluble part of 
the matrix only will remain. Pruſſian alkali, being added to the decanted ſolu- 
tion, will precipitate the iron in the form of Pruſſian blue. This precipitate, 
when waſhed and dried, will be equal in weight to fix times the quantity of me- 
tallic iron ir contains; and from this iron four parts in the hundred muſt be de- 
ducted, io allow for the iron which is contained in the Pruſſian alkali itſelf. But 
as this alkali, and every other preparation containing the Pruſſian acid, does not 
conſtantly afford the ſame quantity of iron, the moſt exact way, in the uſe of 
ſuch preparations, conſiſts in previouſly diſſolving a known quantity of iron in 
vitriolic acid; and precipitating the whole by the addition of the Pruſſian alkali. 
This reſult will afford a rule for the uſe of the ſame alkali in other ſolutions. 
For as the weight of the 1 obtained in the trial experiment, is to the 
quantity of iron which was diſſolved and precipitated ; fo is the weight of the 
precipitate obtained from any other ſolution, to che quantity of iron fought. + 
If the iron be united to any conſiderable proportion of zinc or manganeſe, the 
Pruſſian blue muſt be calcined to redneſs, and treated with pale nitrous acid, 
which will take up the calx of zinc. The manganeſe may then be diſſolved by 
nitrous acid, with the addition of ſugar; and the remaining iron being diſſolved 
by marine acid, and precipitated by mild mineral alkali, will afford 225 grains 
of precipitate for every 100 grains of metallic iron. re: 07 | 
To examine the ores of iron in the dry way, the only requiſite is fuſion, in 
contact with charcoal. For this purpoſe eight parts of pulverized glaſs, one of 
calcined borax, and half a'part of charcoal, are to be well mixed togerher. Two 
or three parts of this flux, being mixed with one of the pounded ore, and placed 
in a crucible, lined with a mixture of a little clay and pounded charcoal, with a 
cover luted on, is to be urged with the ſtrong heat of a ſmith's forge for half an 
hour. The weight of the ore, in this experiment, ſhould not exceed 60 grains. 
Other proceſſes for determining the contents, or metallic product, of iron ores, 
are inſtituted by performing the ſame operations in the ſmall, as are intended to 
be uſed in the large way. oo oO iSrGR; 3g 7 mot © 30d: n 
In the large iron works, it is uſual to roaſt, or calcine the ores: of iron, pre- 
vious to their fuſion; as well for the purpoſe of expelling ſulphureous or arſeni- 
cal parts, as to render them more eafily broken into fragments of a convenient 
ſize for melting. The mineral is melted, or run down, in large furnaces, from 
16 to 30 ſeet high; and variouſly ſhaped, either conical or elliptical, according 
to the opinion ot the iron maſter. Near the bottom of the furnace is an aperture 
for the inſertion of the pipe of large bellows, worked by water or ſteam, or of 
other machines for producing a current of air; and there are alſo holes at proper 
parts of the edifice, to be occaſionally opened, to permit the ſcoriæ and the metal 
to flow out, as the proceſs may require. Charcoal, or cake, with lighted bruſh- 
wood, is firſt thrown in; and when the whole infide of the furnace has acquired 
a ſtrong ignition, the ore is thrown in by ſmall quantities at a time, with more 
of the fuel, and commonly a portion of limeſtone, as a flux: the ore gradually 
ſubfides into the hotieſt part of the furnace, where it becomes fuſed; the earthy | 
| | h 21 | part 
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part being converted into a kind of glaſs; while the metallic part is reduced zby: : - 
the coal, and falls through the vitreous matter to the loweſt place. The quantity 
of fue], the additions, and the heat, muſt be regulated, in order to obtain iron 
of any deſired quality; and this quality muſt likewiſe, in the firſt product, 
be neceſſarily different, according to the nature of the parts which compoſe the 
Ore, y 5 
The iron which is obtained from the ſmelting furnaces is not pure; and may 
be diſtinguiſhed into three ſtates: white crude iron, which is brilliant in its frac- 
ture, and exhibits a cryſtallized texture, more brittle than the other kinds, not 
at all malleable, and fo hard as perfectly to withſtand the file: grey crude iron, 
which exhibits a granulated and dull texture when broken; this ſubſtance is not 
ſo hard and brittle as the former, and is uſed in the fabrication of artillery and 
other articles which require to. be bored, turned, or repaired : and black caſt 
iron, which is ſtill rougher in its fracture; its parts adhere together leſs perfectly 
than thoſe of the grey crude iron : this is uſually fuſed again with the white 
crude iron. | e | » | 
Whenever crude iron, eſpecially the grey ſort, is fuſed again with conta& of 
air, it emits ſparkles, loſes weight, ad becomes leſs brittle. In order to convert 
it into malleable iron, it is placed on a hearth, in the midſt of charcoal, urged 
by. the wind of two pair of bellows. As ſoon as it becomes fuſed, a workman 
continually ſtirs it with a long iron inſtrument. During the courſe of ſeveral 
hours it becomes gradually lefe fuſible, and aſſumes the confiſtence of paſte, In 
this ſtate it is carried to a large hammer, the repeated blows of which drive out 
all the parts that til] partake of the nature of crude iron fo much as to refain the 
fluid ſtate. By repeated heating and hammering, more of the fuſible iron is forced 
out; and the remainder, being malleable, is formed into a bar or other form 
for ſale. Crude iron loſes upwards of one-fourth of its weight in the proceſs of 
refining... {45 | ; | | | 
Purked or bar iron is ſoft, ductile, flexible, malleable, and poſſeſſes all the 
qualities which have been enumerated under this article, as belonging excluſively 
to iron, When a bar of iron is broken, its texture appears fibrous; a property 
which depends upon the mechanical action of the hammer, while the metal is 
cold. Ignition deſtroys this fibrops texture, and renders the iron more uniform 
throughout ; but hammering reſtores it. 95 55 
If the pureſt malleable iron be bedded in pounded charcoal, in a covered cru» 
cible, and kept for a certain number of hours in a ſtrong red heat (which time 
muſt be longer or ſhorter, according to the greater or leſs thickneſs of the bars of 
iron), it is found that by this operation, which is called cementation, the iron has 
gained a ſmall addition of weight, amounting to about the hundred and fiftieth, 
or the two hundredth part; and is remarkably changed in its properties. It is 
much more brittle. and fuſible than before. Its ſurface is commonly bliſtered 
when it comes out of the crucible ; and it requires to be forged, to bring its 
arts together into a firm and continuous ſtate. This cemented iron is called 
flecl. It may be welded like bar iron; but its moſt uſeful and advantageous 
property is that of becoming extremely hard when ignited and plunged into cold. 
water. The hardneſs produced is greater in proportion as the ſteel is hotter, 
and the water colder.” The colours which appear on the ſurface of ſteel ſſowly 
heated, are yellowiſh white, yellow, gold colour, purple, violer, deep blue, 
yellowiſh white; after whichggþe ignition takes place. Theſe figns direct the. 
artiſt in tempering or redu f the hardneſs of ſteel to any determinate * 
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If ſteel be too hard, it will not be proper for tools which are intended to have a 
fine edge, becauſe it will be ſo brittle that the edge will ſoon become notched; 
if it be too ſoft, it is evident that the edge will bend or turn. Some artiſts ig- 
nite their tools, and plunge them into cold water; after which, they brighten the 
ſurface of the ſteel upon a ſtone: the tool being then laid upon charcoal, or upon 
the ſurface of melted lead, or placed in the flame of a candle, gradually acquires 
the deſired colour; at which inſtant they plunge it into water. If a hard temper 
be deſited, the piece is dipped again, and ſtirred about in the cold water as ſoon 
as the yellow tinge appears. If the purple appear before the dipping, the tem- 
per will be fit for gravers, and tools uſed in working upon metals; if dipped 
while blue, it will be proper for ſprings, and for inſtruments uſed in the cutting 
of ſoft ſubſtances, ſuch as cork, leather, and the like; but if the laſt pale colour 
be waited for, the hardnefs of the ſteel will ſcarcely exceed that of iron. When 
ſoft ſteel is heated to any one of theſe colours, and then plunged into water, it 
does not acquire nearly fo great a degree of hardneſs, as if previouſly made quite 
hard, and then reduced by tempering. The degree of ignition required to 
harden ſteel is different in the different kinds. The beſt kinds require only a low 
red heat. The harder the ſteel, the more coarſe and granulated its fracture will 
be; and as this is not completely remedied by the ſubſequent tempering, it is 
adviſeable to employ the leaſt heat capable of affording the requiſite hardneſs. 
It is a circumſtance worthy of remark, that ſteel has a leſs ſpecific gravity when 
hardened than when ſoft ; but there are no circumſtances, upon which a probable 
connection between theſe two properties, namely, the increaſed hardneſs and 
the diminiſhed ſpecific gravity, can be made out. | Lf 
The uſual time required for the cementation of ſteel, is from fix to ten hours. 
If the cementation be continued too long, the ſteel becomes porous, brittle, of a 
darker fracture, more fuſible, and incapable of being forged or welded. On the 
contrary, ſteel cemented with earthy infuſible powders, is gradually reduced to 
the ſtare of forged iron again. Simple ignition produces the ſame effect; but is 
attended with calcination of the ſurface. The texture of ſteel is rendered more 
uniform by futing it before it is made into bars: this is called caſt ſteel; and is 
rather more difficultly wrought than common fteel, becauſe it is more fuſible, 
and is difperfed. under the hammer if heated to a white heat. 3 
When we conſider the operations by which crude iron is brought into the mal- 
leable ſtate, then converted into ſteel, and afterwards into a fuſible metal, which 
is not malleable; we may perceive that ſteel-· making is a kind of inverſion of the 
proceſs of refining iron, as practiſed in the firſt inſtance. When the calx of iron 
is mixed together in the ſmelting furnace, with combuſtible matter and glaſs, it 
will either be complecely or partially revived, according to the management of 
the proceſs. Much of the coal will however be ſo enveloped with the vitreous 
matter as to remain unburned : and the reduced iron, with which it may be in 
coptact, will be in the ſame ſituation as forged iron in the cementing pot; that 
is to fay, it will be in contact with coal at a very elevated temperature, and de- 
fended from the air. From the great infuſibility of iron, it may reaſonably be 
concluded that the reduced metal does not flow into the bottom of the furnace, 
until the charcoal has converted it into a fuſible matter ſimilar to ſteel, by the 
ſame action which takes place in cementation, whatever that action may be. 
Hence it malt follow, that the various fpecimens of crude or caſt iron will differ 
in their qualities, as well on account of the degree ſcementation: they bave un- 
dergone, as the degree of reduction which has take place among the metallic 
| parts, - 
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parts, which are carried down, and form the whole maſs. Since the in 
the proceſs of cementation, communicates or adds weight to the iron; and fince 
crude iron, as well as ſteel, exhibits ſparkles, and is more eaſily burned: than 
other iron; it may therefore be concluded that, in the proceſs of refining, that 
part of the inflammable ſubſtance which had united with the metal is burned, and 
leaves the iron much lefs fuſible than before. Stirring the maſs multiplies the 
contacts of the air with the burned ſubſtances; theſe ſurfaces of contact will 
therefore ſucceſſively afford thin coats of infuſible metal. In this manner it is. 
found, that if a large piece of crudearon be expoſed to heat in a wind furnace, 
- the external part will be deprived of its fuſibility during the time required to 
produce a ſtrong heat in the whole maſs; and the internal part will be melted, 
and run out, leaving the ſhell behind. Iron which is of the conſiſtence of paſte 
may therefore be conſidered, like any other paſte, as a mixture of a fluid with 
a ſolid. It will be eaſily underſtood that the forging-will bring the parts of diffi- 
cult fuſion together, and extrude the leſs refined and fluid parts: it will alſo be 
evident that this operation is not likely to drive out the whole of the fuſible mat- 
ter. When the iron has arrived at that ſtate wherein the quantity of fibre or 
rough iron is ſufficient to anſwer the mechanical purpoſes to which it is intended 
to be applied, the artiſt will conſider it as ſufficiently refined; and the reſidue of 
fuſible iron contained in the bar anſwers, in all probability, the valuable purpoſe 
of connecting theſe infuſible maſſes together. Thus we find that forged iron ap- 
pears as if covered with a varniſn, when utged to a white heat; we find that this 
varniſh is more abundant in ſteel; and that iron and ſteel may be reſpectively 
welded together by applitation in this ſtate; an effect which it would be very 
difficult to account for, in this moſt infuſible of mietals, if it were not for ſuch 
an admixture. But caſt ſteel, ſteel over-cemented, and .crude iron, appear to 
be in the ſtate of all other metals, platina excepted. They cannot be welded; 
becauſe welding imphes a partial fuſion z or an effect fimilar to the glueing or 
uniting of folids by the application of a fluid, which afterwards becomes eonfift> 
ent. And if it be true that platina poſſeſſes this valuable property, it ſeems 
reaſonable to infer that it muſt alſo conſiſt of two metallic ſubſtances of different 
degrees of fufibilitye. 0 01 bolu wiogmmn „ 6 £43 5th 53551 
Crude iron, and ſteel of an uniform texture, eonſiſt therefore of a ſuſible com- 
bination of iron with the combuſtible ſabſtance of the coal, or ſomething which 
is imparted from it; the crude iron differing from the ſteel ſimply in being over- 
cemented, and leſs pure, on account of the admixture of metallic calx, which 
can ſcarcely, perhaps, be avoided in the large proceſs. It appears therefore that 
crude iron muſt paſs through the ſtate of ſteel before it can become forged iron; 
and conſequently that the fabrication of ſteel from this laſt is a circuitous proceſs, 
which can only be repaid by the abſence of thoſe unreduced parts which may 
exiſt in the crude iron. At ſome forges, however, where the ore, the flux, the 
fuel, and the management, are adapted to each other, the produce affords ſteel, 
when duly refined. At other manufaQtories, the crude iron is either refined, or 
converted into ſteel, by running it into thin plates, which are ſtratified with char- 
coal, and burned in a cloſe furnace. In this way the metal is refined by degrees, 
without undergoing fuſion ; and if the heat be raiſed to that of cementation, the 
iron will not only be reduced, but converted into ſteel. In the forges of Carin- 
thia the grey crude iron is alſo converted either into ſoft iron, or ſteel, accord- 
ing to the management of a | ſamewhat ſimilar proceſs. The iron is fuſed go a5 
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large melting-pot; and a ſmall quantity of water being thrown upon the ſurface 
of the meta}, cauſes a thin plate ro congeal, which is taken off; and, by con- 
tinuing the operation, the greateſt part of the fuſed iron becomes converted into 
plates. To produce ſteel, theſe plates are again fuſed, and kept a long time in 
an elevated heat; at the ſame time that the metal is defended from the contact of 
the air by a ſufficient quantity of the vicreous flag. To produce ſoft iron, the 
plates are expoſed to a continued roaſting, while the air is conſtantly renewed by 
means of two pair of bellows. The extenſive ſurface of the plates renders it un- 
neceflary to uſe that agitation, or ſtirring, which is required when fuſed crude 
iron is refined. In theſe proceſſes it is evident that the fame matter in the crude 
iron, which it obtained in the ſmelting furnace, is employed, and ſupplies the 
place of the charcoal uſed in forming ſteel by cementation; and, on the other hand, 
that this ſubſtance, which prevented the cride iron from being ſoft, rough, and 
infuſible, is burned away, together with a portion of the iron itſelf, while the 
remainder is left in a much purer fate. 3 39 | 
Theſe are the facts obſerved at the furnaces. But the obſervations and in- 
quiries of the chemiſt muſt be carried further, in order to determine what it is 
that iron gains or loſes at the time of its converſion into its various ſtates. It is 
found that crude iron approaches towards the ſoft ſtate, not only by heating with 
expoſure to the air, which burns the combuſtible addition, but likewiſe by fuſion, 
without the free acceſs of air. In this caſe, when the fuſion has been complete, 
and the cooling gradual, it is found that a black ſubſtance is thrown up to its 
furface, which is more abundant the greyer or blacker the iron; and the fame 
black ſubſtance is obſerved to coat the ladles of forged iron, which are uſed to 
take out the metal, and pour it into moulds for caſting ſhot, and other articles. 
It appears therefore that the heated iron, hke other heated fluids, is capable of 
holding a larger quantity of matter in ſolution than when cold ; and that a portion 
of this black ſubſtance ſeparates during the cooling, whether by the gradual effect 
of ſurrounding bodies, or by the contact of the ladle, in the ſame manner as 
various falls are ſeparated, in part, from water, by a diminution of temperature. 
From chemical analyſis, as well as from its obvious characters, this black ſub- 
ſtance is found to be plumbago, or the material uſed to make pencils, and com- 
monly known by the name of black lead. | | | 
The preſence of this black matter is likewiſe exhibited by diffolving ſteel, or 
crude iron, in acids, in which plumbago is inſoluble, and therefore remains be- 
hind in the form of a powder. Hence likewile is deduced the cauſe of the black 
ſpot which remains upon ſteel, or crude iron, after its ſurface has been corroded 
by acids; for this ſpot conſiſts of the plumbago which remains after the iron has 
diſappeared by ſolution. EE P | 
Solution in the vitriolic or marine acids, not only exhibits the plumbago con- 
tained in iron, but likewiſe poſſeſſes the advantage of ſhewing the ſtate of its re- 
duction by the quantity of inflammable air which is diſengaged : for whether this 
aer ial fluid be ſupplied by the phlogiſton of the iron, or from the decompoſed 
water, it is agreed on all hands that its quantity, in like circumſtances, is pro- 
portional to that of the iron which is converted into calx. There are conſiderable 
differences between the various products of the (melting furnace in theſe reſpects; 
bur it is found that the white crude iron affords the leaſt quantity of inflamma- 
ble air in proportion to its bulk, and leaves a moderate portion of plumbago; 
the grey crude iron affords more inflammable air, and more plumbago, — the 
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white; and the ſofteſt bar iron affords moſt inflammable air of any, and little or 
no plumbago. The quantities of inflammable air“, at a medium, by ounce 
meaſures, were 62, afforded by 100 grains of the white crude iron; 71 by the + 
grey crude iron; and 77 by the malleable iron. 25 | 353 
Hence it may be inferred that, in the white crude iron, the proceſſes of re- 
duction and cementation are boch carried to a leſs extent than in the grey crude 
iron, which is produced by means of a ſtronger heat, excited with a larger quan- 
tity of ſuel: and that the reduction of grey crude iron is ſtill leſs perfect than that 
of the ſoft bar iron; though this laſt, by the refining in an open veſſel, is ſo far 
from being more cemented, that it ſcarcely contains any plumbago at all. 
It muſt be admitted, however, that the ſolution in acids ſerves only to ſupport 
theſe general concluſions, in conjunction with the facts obſerved in the dry pro- 
ceſſes; but cannot accurately ſhew either the quantities of inflammable air or 
plumbago afforded by the ſeveral kinds of iron. For the plumbago, as it be- 
comes diſengaged, floats on the top of the vitriolic acid; where it gradually diſ- 
appears, though inſoluble in that acid. It muſt therefore be taken up by the 
inflammable air, and it is found that the volume of this air is diminiſhed by the 
abſorption. Hence there is a double ſource of inaccuracy from the loſs of plum- 
bago, and the contraction of the inflammable air. | 1 3 
On the whole chen, ſince iron contains plumbago in a ſtate of combination, of 
which it may be deprived by heat, with acceſs of vital air, which converts it into 
the acid called fixed air, as Scheele's experiments ſhew ( ſee PLUMBAGo); and 
ſinge it recovers the plumbago by cementation with charcoal, there can be no 
queſtion, but that this ſubſtance is originally afforded by the fuel. It appears 
allo that the reduction of the metallic calx takes place firſt at a lower tempera- 
ture ; and that the combination of the baſe of fixed air follows at a greater heat. 
Whence, in the refining of iron, the plumbago is firſt burned, and the iron re- 
mains reduced; and in the cementation of bar iron, the metal is converted into 
ſteel, with bliſters on its ſurface; which moſt probably ariſe from fixed air 
formed by the vital air of ſome portions of. unreduced calx, uniting with the 
acidifiable baſe from the charcoal. And, laftly, as iron holds this acidifiable 
| baſe, or phlogiſticated acid, in ſolution, fo likewiſe it may not be ſeparable from 
this metallic ſolvent, without carrying a portion with it; in the ſame manner as 
ſalts, which cryſtallize in water, always take up part of the ſolvent in the forma- 
tion of their cryſtals. e i 
It would require many volumes to enumerate the leading uſes of iron. This 
moſt valuable of metals is applied to ſo many, and ſuch important uſes, that we 
cannot look round us without ſeeing its effects. When we contemplate the in- 
numerable effects of human induſtry, and aſk ourſelves the fimple queſtion, 
could this have been done without iron? there is not a ſingle inſtance which will 
not immediately ſhew its value. It is indeed difficult to form an idea, how civi- 
lized ſociety could exiſt without it. : PISS | 
ISINGLASS. | This ſubſtance, though well known in the arts, has been 
greatly miſtaken, not only with regard to the manner of its fabrication , but as 
to the effects it produces. As Mr. Jackſon has given a good account of iſinglals, 
from his own obſervations and experiments, in the Philolophical Tranſactions for 
1772, I ſhall here chiefly follow his authority. | 
* Acad. Par. 1786, pages 166, 167. The numbers in the text are given as a rough meaſure ; for, 
in fact, there can be no medium. NS 3 
+ It is ſaid to be made in the ſame manner as glue, by Pomet, Neumann, Lewis, and Chaptal. 
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The principal conſumption of iſinglaſs is in fining liquors of the fermented 
kind. Ir appears to do this merely by the mechanical effect of its organization, 
which forms a kind of ſtrainer, or fine net work, and carries the groſs impurities 
befare it, as it ſubſides. Glue is unfit for this purpoſe, becauſe it wants the 
peculiar ſtructure. Ifinglaſs itſelf, if converted into glue by boiling, though 
excellent for the purpoſes of cementing wood and other articles, is no longer 
uſeful for fining liquors. OT 
 Tfinglaſs is made from certain fiſh found in the Danube, and the rivers of 

Muſcovy. Willoughby and others inform us, that it is made of the ſound of 
the Beluga; and Neumann, that it is made of the Huſo Germanorum,, and other 
fiſh, which he has frequently feen ſold in the public markets of Vienna. Mr. 
Jackſon remarks that the ſounds of cod, properly prepared, afford. this ſubſtance, 
and that the lakes of America abound with fiſh from which the very fineſt fort 
may be obtained. | | NI 

The ſounds, or air bladders of freſh water fiſh, in genera], are preferred for 
this purpoſe, as being the moſt tranſparent, flexible, delicate ſubſtances. Theſe 
eonſtitute the fineſt ſorts of ifinglaſs ; thoſe called book and ordinary ſtaple, are 
made of the inteſtines, and probably the peritonæum of the fiſh, The Beluga. 
8 the greateſt quantity, as being the largeſt and moſt plentiful fiſn in the 

ulcovy rivers; but the ſounds of all freſn- water fiſh yield, more or leſs, fine 
ifinglaſs, particularly the ſmaller forts, found in prodigious quantities in the Caſ- 
ptan ſea, and ſeveral hundred miles beyond Aſtracan, in the Wolga, Tack, Don, 
and even as far as Siberia, where it is called * or la by the natives, which im- 
plies a glutinous matter; it is the baſis of the Ruſſian glue, which is preferred to 
all other kinds for its ſtreng'h.. TEM Ys „„ | 

The ſounds, which yield the finer iſinglaſs, conſiſt of parallel fibres, and are 
eaſily rent longitudinally; but the ordinary forts are found compoſed of double. 
membranes, whoſe fibres croſs each other obliquely, reſembling the coats. of a. 
bladder: hence the former are more readily pervaded and divided with ſubacid 
liquors ;' but the latter, through a peculiar kind of interwoven texture, are with 
great difficulty torn aſunder, and long reſiſt the power of the ſame menſtruum 
yet, when duly reſolved, are found to act with equal energy in clarifying liquors. 

Ifinglaſs receives its different ſhapes in the following manner 

The parts of which it is compoſed, particularly the founds, are taken from the 
${h while ſweet and freſh, flit open, waſhed from their flimy forges, diveſted of: 
every thin membrane which invelops the ſound, and then expoſed to ſtiffen a, 
little in the air. In this ſtate, they are formed into rolls about the thickneſs of a 
finger, and in length according to the intended ſize of; the ſtaple :. a thin mem=. 
brane is generally ſelected for. the centre of the roll, round which, the reſt are 
tolded alternately, apd about half an inch of each extremity of the roll is turned 
inwards. The 9 being thus obtained, the two ends of what is; 
called ſhort ſtaple are pinned together with a ſmall wooden. peg ; the middle of 
the roll is then preſſed a little downwards, which gives it the reſemblance of a, 
heart, and thus it is laid on boards, or hung up in the air to dry. The ſounds. 
which compoſe the long ſtaple, are larger than the . former,z but the operator 
lengthens this ſort at pleaſure, by interfolding the ends of one os. more. pieces of; 
the ſound with, each- other. The-extremities are faſtened with a peg, like the 
former; but the middle part of the roll. is bent more conſiderably downwards; 
and in order to pieſęrve the ſhape. of the three obtuſe angles thus formed, a piece 
of round ſtick, about a quarter of an inch diameter, is faſtened in =o] 
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with ſmall wooden pegs, in the ſame manner as the ends. In this ſtate it is per- 
mitted to dry long enough to retain its form, when the pegs and ſticks are taken 
out, and the drying completed: laſtly, the pieces of iſinglaſs are colligated in 
rows, by running paekthread through the peg holes, for convenience of package 
and exportation. | 05 20 | 

The membranes of the book fort, being thick and refractory, will not admit 
a ſimilar formation with the preceding: the pieces therefore, after their ſides are 
folded inwardly, are bent in the centre, in ſuch manner that the,oppoſite ſides 
reſemble the cover of a book, from whence its name; a peg being run acroſs the 
middle, faſtens the ſides together, and thus it is dried like the former. This 
_— is interleaved, and the pegs run acroſs the ends, the better to prevent its un- 
olding. | * 

That called cake iſinglaſs is formed of the bits and fragments of the ſtaple 
ſorts, put into a flat metalline pan, with a very little water, and heated juſt 
enough to make the parts cohere like a pancake? when it is dried; but fre- 
quently it is overheated, and ſuch pieces, as before obſerved, are uſeleſs in the 
buſineſs of fining. Experience has taught the conſumers to reje& them. 

Ifinglaſs is beſt made in the ſummer, as froſt: gives it a diſagreeable colour, 
deprives it of weight,. and impairs its gelatinous principles; its faſhionable forms 
are unneceſſary, and frequently injurious to its native qualities. It is common 
to find oily putrid matter and exuviæ of inſects between the implicated mem- 
branes, which through the inattention of the cellar- man often contaminate wines 
and malt liquors in the act of clarification. Theſe peculiar ſhapes might, pro- 
bably, be introduced originally with a view to conceal and diſguiſe the real ſub- 
ſtance of iſinglaſs, and preſerve the monopoly. | | 

The ſounds of cod and ling bear great analogy with thoſe of the accipenſer genus 
of Linnæus and Artedi, and are in general ſo well known, as to require no par- 
ticular deſcription. The Newfoundland and Iceland fiſhermen ſplit the fiſh, as 
ſoon as taken, and throw the back bones, with the ſounds annexed, in a heap ; 
but previous to incipient putrefaction, the ſounds are cut out, waſhed from their 
ſlimes, and falted for uſe. In cutting out the ſounds, the intercoſtal parts are left 
behind, which are much the beſt : the Iceland fiſhermen are ſo ſenſible of this, 
that they beat the bone upon a block with a thick tick, till the pockets, as they 
term them, come out eaſily, and thus preſerve the ſound entire. If the ſounds 
have been cured with ſalt, that-muſt be diſſolved by ſteeping them in water, 
before they are prepared for iſinglaſs; the freſh ſound muſt then be laid upon a 
block of wood, whoſe ſurface is a little elliptical, to the end of which a ſmall 
hair bruſh is nailed, and with a ſaw knife the membranes on each fide of the 
ſound muſt be ſcraped off. The knife is rubbed upon-:the bruſh occaſionally, to 
clear its teeth; the pockets are cut open with ſciſſars, and perfectly cleanſed of 
the mucous matter with a coarſe cloth ; the ſounds are afterwards waſhed a few 
minutes in lime water, in order to abſorb their oily principle, and laſtly in clear 
water. They are then laid upon nets to dry in the air; but if intended to re- 
ſemble foreign iſinglaſs, the ſounds of cod will only admit of that called book, 
but thoſe of ling both ſhapes. The thicker the ſounds are, the better the 
iſinglaſs, colour excepted; but that is of no conſequence to the brewer, who is 
chief conſumer. | Hy 1 | 

This ifinglaſs reſolves into fining, like the other ſorts, in ſub-acid liquors, as 
ſtale beer, cyder, old hock, &c. and in equal quantities produces fimilar effects 
upon turbid liquors, except that it falls ſpeedier and cloſer to the bottom of the 
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veſſel, as may be demonſtrated in tall cylindrical glaſſes; but foreign iſinglaſs 
retains the conſiſtency of fining preferably in warm weather, owing to the great 
tenacity of its native mucilage. | = 
Vegetable acids appear to be in every reſpect beſt adapted to fining. It has 
long been a prevalent opinion, that ſturgeon, on account of its cartilaginous 
nature, would yield great quantities of ifinglaſs; but, on examination, no part 
of this fiſh, except the inner coat of the ſound, promiſed the leaſt ſucceſs. This 
being full of ruge, adheres fo firmly to the external membrane, which is uſeleſs, 
that the labour of ſeparating them ſuperſedes the advantage. The inteſtines, 
however, which in the larger fiſh extend ſeveral yards in length, being cleanſed 
from their mucus, and dried, were found ſurpriſingly ſtrong and elaſtic, reſem- 
bling cords made with the inteſtines of other animals, commonly called cat- 
gut, and, from ſome trials, promiſed ſuperior advantages, when applied to me- 
chanic operations. RES» | 
IVORY. The tuſk or tooth of defence of the male elephant. It is an inter- 
mediate ſubſtance, between bone and horn, not capable of being ſoftened by 
fire, nor altogether ſo hard and brittle as bone. Sometimes it grows to an enor- 
mous ſize, ſo as to weigh near two hundred pounds. LD | 
The entire tooth 1s of a yellowiſh, browniſh, and ſometimes a dark brown 
colour on the outſide, internally white, hollow towards the root, and fo far as 
was inſerted into the jaw -of a blackiſh brown colour. The fineſt, whiteſt, 
ſmootheſt, and moſt compact ivory comes from the iſland of Ceylon. The grand 
conſumption of this commodity is for making ornamental utenſils, mathematical 
inſtruments, caſes, boxes, balls, combs, dice, and an infinity of toys. There 
are many exquiſite pieces of workmanſhip, as medals and chains, curious ſpin- 
ning- wheels, &c. made entirely out of one tooth. In his Pruſſian majeſty's col- 
lection, there is a chair, a pair of cheſs tables, and ſundry other curiofities of 
ivory, The workmen have methods alfo of tingeing it of a vatiety of colours. 
From four drams of raſped ivory treated with rectified ſpirit, Neumann ob- 
tained three grains of extract, in taſte ſomewhat rancid, but of no ſmell: the 
remainder inclined a little to reddiſh. On boiling four drams in pure diſtilled 
water, and inſpiſſating the decoction, he obtained fix drams of jelly, or a gelati- 
nous extract; but as the dried reſiduum weighed three drams and a ſcruple, it 
is plain that in the fix drams of jelly there were only two ſcruples afforded by 
the ivory, all the reſt being water; and hence we learn what a large proportion 
of water is retained in jellies. The jelly taſted manifeſtly ſaline; the remaining 
ivory proved conſiderably brittle and earthy. | „ 
Diluted vitriolic acid totally diſſolves ivory, and affords a precipitate of ſelenite. 
Phoſphoric acid is diſengaged. ' The nitrous and marine acids likewiſe decom- 
poſe ivory. Pure alkalis combine with its oily part, and deſtroy its texture. 
The products of deſtructive diſtillation are nearly the ſame as obtained from other 
animal ſubſtances, viz, water impregnated with volatile alkali, fome concrete 
| alkali, oil, and a refidual coal, which by incineration Eecomes white, and con- 
fiſts of phoſphorated lime. The coal of ivory is uſed in the arts under the deno- 
mination of ivory black. Particular veſſels are uſed in the manufactory of this 
pigment, for the purpoſe of rendering it perfectly black. e 
Some travellers ſpeak of the tooth of the ſea-horſe as an excellent ivory; but 
it is too hard to be ſawed or wrought like ivory. It is ufed for making artificial 
teeth. | e %%%%*ͤ . 
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ACINTA LA BELLA. The jacinta la bella of the Italians i is a garnet of a 
yellowiſh hue : but when it is more of a reddiſh colour, it is then called ver- 
meille by the French. 

JACK, BLACK. The miners term for blende, or tnock lead. See denn. 

JADE. Lapis nepbriticus, jaſpachates. 

The true lapis nepbriticus feems to belong to the filiceous order; as it gives 
fire with ſteel, and 1s ſemi - pellucid like flint; it does not harden in fire, but 
melts by the ſolar heat in the focus of a burning lens, into a tranſparent green. | 
glaſs with ſome bubbles. That called by the name of circumciſion fone, which 
comes from the Amazon river, melts eaſier, in the ſame ſolar fire, into a brown 
opaque glaſs, which is far leſs hard than the ſtone it(elf. 

This ſtone is ſuperior in hardneſs to quartz, though, from its unctuoſity to che 

touch, one would ſuſpect it to contain a large portion of . earth, or 
rather of magneſian earth, as Mr. Kirwan ſeems to ſuſpect. 

Its ſpecific gravity is from 2. 970 to 3.389. It is of a granular texture, abs a 
greaſy look, and exceedingly hard; is ſcarcely ſoluble in acids, at leaſt without 
particular management, and is infuſible in the fire. M. Sauſſure ſeems to have 
extracted iron from it. 

It is ſometimes of a whitiſh milky colour, from China; but moſily of a green- 
iſh, or deep green colour, from America, or of a grey, yellowiſh and olive 
colour. The jade is vulgarly denominated lapis nephriticus, from bent ſup- 
poſed to cure nephritic pains by external application to the loins. 

The ſemi-tranſparency, hardneſs, and ſpecific gravity are the charadters by 
which the lapis nephriticus may be diſtinguiſhed from other ſtones. 

JALAP 15 the root of a ſpecies of convolvulus, with leaves like thoſe a6; ivy, 
but not ſo thick, and beautiful red flowers, which have this remarkable 
perty, that they open in the night, and ſhut again on the leaſt appearance o — 
ſun; whence the plant is called by the French Belle de nuit, the beauty or fair 
one of the night: in rainy or cloudy days the flowers open a little, but fall off 
the ſooner, as if day. light was injurious to them. The jalap plant is a native of 
the province Chalapa or Xalapa, in New Spain, from whence its name is de- 
rived, and written, according to the pronunciation of different languages, 
Falapa or Jalapium, Gialappa, Chalapa, Xalapa, Zalapa, &c. The roots raiſed: 
in Europe have been found much weaker than the American. | 

Jalap is brought over in thin ſlices; of which the beſt are compact and hard, 
ſo as not to be broken by the fingers; ponderous, of a dark brown colour, of a 
gloſſy reſinous appearance, or at leaſt furniſhed: with reſinous ſtreaks and circles;. 
eaſily inflammable, of no ſmell, or a faint unpleaſant one, and of a. ſlight acrid 
taſte: the fine duſt which flies off in powdering them, provokes ſneezing, . Thoſe 
which are thoroughly reſinous, are not liable to be worm-eaten, the worms 
preying chiefly upon the gummy or mucilaginous parts, and not touching the 
reſin, or at leaſt not till theſe . conſumed: hence we may ſuppoſe the worm - 
eaten roots to have been originally of a bad kind, produced in moiſt ſoils or 


rainy ſeaſons, &c. and hence the worm- eaten may beemployed fofMl.ing extracts. 


equally with any other, the reſin being a in goodneſs, though leſs in quantity. 
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From ſixteen ounces of good jalap-root, Neumann obtained, by ſpirit of wine, 
five ounces and four ſcruples of retinous extra, and afterwards by water, two 
ounces and a half of a gummy one: on applying water at firſt, he gained four 
ounces and a balf of gummy extract, together with fix drams of a reſinous 
matter, which fell to the bottom in evaporating the decection; the remainder 
yielded, with ſpirit, three ounces of refin: the indifloluble part amounted in 
the firſt caſe to eight ounces three drams, in the latter to ſeven ounces ſix drams: 
By precipitating a ſpirituous tincture of the root with water, he gained, from a 
pound, four ounces of pure reſin. | | 

The inferior ſorts of jalap yield leſs refinous and more gummy extract; ſuch 
muſt have been that employed by Boulduc, who obtained, from ſixteen ounces, 
only two ounces five drams and a fcruple of reſinous extract; but upwards 
of eight ounces and a half of a gummy one. | 

It has been remarked, that jalap poſſeſſes a notable degree of fermentative 
power; exciting this action in grols, ſweet, vegetable juices, ſuch as melaſſes, 
and at the ſame time impregnating them with its purgative quality. I am in- 
formed however, that this is by no means the caſe, but that it is uſed to check 
the rapid progreſs of fermentation in the manufacture of melaſſes ſpirits, for 
which purpoſe it is ſtrewed over the ſurface of the liquor. It is a late diſcovery, 
chat common reſm will do as well. This effect requires explanation. Perhaps 
the reſin may combine with part of the ardent ſpirit, at the inſtant of its extri- 
cation. If this be true, it ſeems likely that ſo much of the ſpirit may be pre- 
vented from riſing in diſtillation, and more loſs may be ſuſtained by this praQice 
than might have followed from the activity of the fermentation. 
JAPAN EARTH. Catecbu, ſo called from its having been long ſuppoſed 
by the Europeans to be an earthy ſubſtance found in Japan, is neither one nor 
the other. It belongs to the claſs of gummy-refins; being ſuch a combination of 

ummy and refinous matter, as the extracts made from vegetables by water. In ef- 
fect, it is no other than a preparation of this kind, obtained by inſpiſſating a watery 
decoction, or the expreſſed juice of the fruit of a certain palm-tree, growing 
plentifully on the ſea-coaſts in Coromandel, Cambia, Racaim, Manora, Daman, 
and ſeveral other parts of the Eaſt Indies. The fruit, held there as a delicacy, is 
called faxfe, its kernel areca, and the leaves of the tree betel; hence the names of 

the plant, Palma faufelifela, arecifera, &c. e 
Ihe beſt Japan earth is that prepared by expreſſion, but the greater part of what 
is brought to us is a true watery extract. There are conſiderable differences in 
the product, according to the manner in which the proceſs has been managed, 
and the degree of maturity or perfection of the fruit itſelf; that lime-water, 
gum- arabic, liquorice, vitriol, or other like ſubſtances are added, is a groundleſs 
cenjeture. Some ſorts are of a pale reddiſh-brown colour, others of a dark 
blackiſh-brown, or quite black like bitumen; ſome are ponderous, and others 
light; ſome compact, and others porous; ſome more and others leſs aſtringent. 
The beſt ſort is of a dark reddiſh-brown, dry, heavy, hard, compact and 
gloffy ; chewed, it diſcovers at firſt a bitteriſh ſtyptic taſte, which is followed by 
an agreeable ſweetneſs. © £9; * | | | | 
Japan earth, when pure, is almoſt totally diſſolved; its aſtringency at leaſt is 
totally extracted both by water and ſpirit. Four ounces of the beſt Neumann 
could procure, yielded with water three ounces and fix drams of ſolid extract; 
after which, rectified ſpirit took up no more than twelve grains; the indiſſoluble 
part conſiſted chiefly of ſand, woody and other foreign matters. Four — 
fx. = 1 | 6 
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of the ſame Japan earth, treated firſt with rectified ſpirit, gave juſt three ounces 
of reſinous extract; the reſiduum ſtill: yielded with water five drams two 
ſcruples and eight drams of a gummy one. Another parcel yielded, on the 
ſame quantity, two drams more of ſpirituous than of ' watery extract; but all the 
ſorts agree in the material points, namely, 1. That the ſpirituous tincture is of 
a redder colour, brighter, clearer, and more fluid than the watery; the latter ap- 
pearing browniſh,. quite thick, and at laſt curdly. 2. That the ſpirituous extract 
inſpiſſated, proves ſtronger, more aſtringent, and more difagreeable than the 
watery ;. the latter pofleſſing the agreeable ſweetneſs of the Japan earth itſelf, 
improved rather than injured. 3. That the extracts made by water after ſpirit, 
and by ſpirit after water, have no remarkable taſte. ER 
Hence, when a ſtrong aſtringent is required, whether for external or internal 
purpoſes, we are directed to the ſpirituous tin&ure and extract; and for a milder 
and more grateful corroborant, to the watery extract. A little of this laſt taken 
into the mouth at bed-time, and ſuffered ſlowly to diſſolve, is faid to be remark-. 
| ably ſerviceable in diſorders of the throat. 8 „ 
JARGON. A hard gem brought from the Eaſt Indies in the form of thin 
plates, which appear to be ſplit from pebbles. They are of different colours, 
white, black, yellow, and brown, about as hard as the ſapphire. As they have a 
great reſemblance to the diamond, they are fubſtituted inftead of it in jeweller's 
work, ſometimes fraudulently. It is probable that the great ſpecific gravity of- 
this ſtone, which in ſome ſpecimens exceeds that of the ponderous ſpar, may 
be attended with an extraordinary degree of refractive power, on which the 
brilliancy of precious ſtones. depends. See DiamonD.. Kh ö 
Romare ſays, that the jargon is found in Braſil, but Romè de l'Iſle informs us 
that it comes from Ceylon, and that its form. conſiſts of two terrahedal pyramids. 
of equal ſides, ſeparated by a ſhort priſm. M. D' Arcet expoſed it to a violent 
heat in a porcelain teſt. Its ſurface was a little vitrified, and it ſtuck to the 
veſſel; whence it appears that the jargon has not the leaſt affinity to the diamond, 
which is deſtructible by fire. | 
M. Klaproth analyſed the jargon of; Ceylon, and found that more than two 
thirds of its weight conſiſted of an earth ſoluble in acids, but different in its- 
properties from any other of the earths. See EARTH. or THE JARGON.. 
' JASPACHATES.. See Jan. | 
JASPER. Jaſtis. (The Diaſpro of the Italians.) | 
All opaque flints are calfed by this name, whoſe texture reſembles dry clay, 
and which have no other known quality, whereby they may be diſtinguiſhed: * 
from other flints, except that they may be more eaſily. melted in the fire; and 
this quality, perhaps, may proceed from the mixture of iron. It often breaks. 
with conchoidal ſurfaces; is capable of a fine poliſh ;. ts colour is generally. 
reddiſh or green, or ſtriped ;. but it is alſo found blue, grey, or whitiſh; its. 
ſpecific gravity is from 2.68 to 2.778 or mare, when it contains more iron. 
Jaſper is infuſible alone with the blow pipe; with the mineral alkali it is only. 
partially ſoluble, ſeparating itſelf with efferveſcence, into ſmall particles; but it. 
melts with horax. or-microcoſmic ſalt, without any efferveſcence. | | 
According to Bergman, in his Sciagraphia, it is compoſed of: ſiliceous earth, , 
united to an argill very full of iron. The mineral acids have no action upon 
Jaſper. in a ſhort time, but at the end of ſome months it is found corroded, if 
immerſed in them. A. ſmall piece of green jaſper having been treated with 1 - 
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vitnolic acid, gave ſome cryſtals of alum, and ſome martial vitriol, which de- 
monſtrates that argill and iron enter into its compoſition. | 5 
M. Daubenton mentions 1 5 varieties of jaſper. 1. The green, from Bohemia, 
Sileſia, Siberia, and the ſhores of the Caſpian ſea. This ſeems to be the pavonium 
of Aldrovandus. - 2. The red, or the diaſtro reſo of the Italians, which is not 
ſo. common, nor in ſuch great maſſes, as the green. 3. The yellow, from 
Freyberg and Rochtliz; it is ſometimes of a citron colour, and looks as if com- 
poſed of filky-filaments. This is called the % jaſper. 4. Brown, from Dale- 
carlia, in Finland and Sweden. 5. The violet, from Siberia. 6. The black, 
from Sweden, Saxony, and Finland. This is the paragore antico of the Italians. 
7. The Bueiſb grey, which is very rare. 8. The milky white, of which Pliny 
ſpeaks; it is found in Dalecarlia. g. The variegated with green, red, and yelloty 
clouds. 10. The Hood ſtone, which is green with red ſpecks, from Egypt, and 
was ſuppoſed to ſtop the blood. 11. The veived, with variocs colours. When 
theſe veins have the reſemblance of letters, it is then called za/pe grammatique by 
the French. Some of this kind are found near Rochelle, in France, and called 
polygrammatiques by the curious in theſe trifling accidental qualities. 12. That 
which has various coloured zones. 13. That called forito by the Italians, which 
has its various colours promiſcuouſly, without any order. 14. When the jaſper 
has a great number of colours together, it is then (very improperly) called uni- 
verſal. 15. Laſtly, when the jaſper is found to contain ſome portions of agate, 
it is then called agatized jaſper. . 

"JELLY. An animal ſubſtance ſoluble in water whether hot or cold. Its 
principal properties are detailed under the article JELLY. It is uſed either as food, 
or as a cement in the arts under the name of glue. Meſſrs. Parmentier and 
Pelletier made ſome judicious experiments upon glue made from bones by M. 
Grenet, of which an account is inſerted in the 13th volume of the Annales de 
Chimie, p. 192. Six pounds of raſpings of bone from the button- mould makers 
were put into a copper boiler with twenty- four pints of water, and in that ſtate 
left to ſoak for two days without heat. At this period the veſſel was placed on a 
fire, and after the expiration of one hour the fluid was in a ſtate of ebullition, 
which was continued for nine hours. The materials were then left to ſubſide for 
a night. The ſupernatant fluid, or glue, was by this means rendered clear. It 
was drawn off with a ſyphon. The quantity was fourteen pints, and two pints 
more were obtained by preſſure from the dregs. This clear fluid was afterwards 
concentrated by farther evaporation, then futfered to cool for half an hour, and 
poured into wooden moulds. In the courſe of the day it had acquired the con- 
ſilence of a firm jelly, which was cut into cakes, and dried upon a net. Fourteen 
days were requiſite for this purpoſe, in the ſhade, the weather being rainy and 
damp. The quantity of glue was fifteen ounces and four drams, with the addi- 
tion of four drams more obtained by preſſure from the dregs. The dried reſidue 
' weighed four pounds three ounces, and the loſs was thirteen ounces. The glue 
was therefore one-fixth of the weight of the bones. 

Ivory raſpings treated in the ſame manner, afforded upwards of one fifth part 
of their weight of glue. | 

The dark colour of glue was found to ariſe from the action of the heat in the 
laſt evaporation. Thele intelligent chemiſts, adverting to the fact, that iſinglaſs 
is rendered clear and white by fumigation with ſulphur ; but at the ſame time 
reflecting, that glue not being compoſed of thin fibres, was incapable of under- 
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going this proceſs, as to its interior part, determined to try the ſolution of 
{ulphureous or volatile vitriolic acid. They prepared a pale jelly by a ſhort 
_ ebullition of raſpings of bones in the ſmalleſt poſſible quantity of water. To 
this they added a little water charged with ſulphureous acid, and mixed the fluids. 
well together. The experiment ſucceeded. They propoſed as a preliminary 
operation to. bleach the raſpings by the ſame means, where a pale-coloured glue 
is required. | | | . | | 23s 8 
Theſe commiſſaries found, that the glue manufactured by M. Grenet was 
equa] in quality to the beſt made in England, or elſewhere. They could not 
make glue from horn. | . 
JESUITS BARK. See PRRUvIAN Bark, 
JET. Gagas, Succinum nigrum. Lat. Jet, or Fayet. French. 1 
The jet, the lapis olſidianus, and the foffil wood, penetrated by mineral inflam- 
mable matter, are often confounded together, on account of their black gloſſy 
colour. Eut the lapis obſidianus is a volcanic glaſs, and jet is a compact 
bitumen. Jet is much harder than aſphaltum, always black, ſuſceptible of a 
good poliſh, and gloſſy in its fracture, which is conchoidal ; its ſpecific gravity 
is 1.744; it melts in a moderately ſtrong heat, with a diſagreeable ſinell ;; when 
burnt, it leaves a grey earthy ochrous. reſiduum; it is. inſoluble in ſpirit of wine. 
It is found in England, Scotland, France, Italy, Germany, Sc. Wallerius, 
Bomare, and others affert, that it floats on water; a circumſtance which, if true, 
muſt indicate a ſpecific gravity not greatly exceeding the half of the above, 
which is from Kirwan. = 5 | wel” $6 
The uſe of this foſſil conſiſts in the manufacture of ſmall toys. It is alſo ſaid 
to be an ingredient in varniſhes. © -_ | | | 
JEWS PITCH. See ASPHALTUM. 1 1 
_ JVPICES OF PLANTS. The juices of ſeveral plants are expreſſed to ob- 
tain their eſſential ſalts, and for ſeveral medicinal purpoſes, with intention either 
to be uſed without further preparation, or to be made into ſyrups and extracts. 
The general method of extracting theſe juices is, by pounding the plant in a 
marble mortar, and. then by putting it into a preſs. Thus is obtained a muddy 
and green liquor, which generally requires to be clarified, as we {hall ſoon ob- 
ſerve. | 
The juices of all plants are not extracted with equal eaſe. Some plants, even 
when freſh, contain ſo little juice, that water muſt. be added while they are 
pounded, otherwiſe ſcarcely any juice would be obtained by expreſſion. Other 
plants, which contain a conſiderable quantity of juice, furniſh by expreſſion but 
a {mall quantity of it, becauſe they contain alſo much mucilage; which . renders 
the juice ſo viſcid that it cannot flow. Water muſt alſo be added to theſe plants 
to obtain their juice. | ay; 
"The juices thus obtained from vegetables by a mechanical method, are not, 
properly ſpeaking, one of their principles, but rather a collection of all the 
proximate principles of plants which are ſoluble in water; ſuch as the ſapona- 
ceous extractive matter, the mucilage, the odoriferous principle, all the ſaline and 
ſaccharine ſubſtances ; all which are diſſolved in the water of the vegetation of 
the plants. Beſides all theſe matters, the juice contains ſome part of the reſinous 
ſubſtance, and the green. colouring matter. Theſe two latter fubſtances, not 
being ſoluble in water, are only interpoſed between the parts of the other prin- 
ciples which are diſſolved in the juice, a” conſequently diſturb its 5 — 
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They nevertheleſs adhere together in a certain degree, and fo ſtrongly in moſt 
Juices, that they cannot be ſeparated by filtration alone. CER | 
When therefore theſe juices are to be clarifi-d, ſome previous preparations muſt - 
be ufed by which the filtration may be facilitated. Juices which are acid, and- 
not very mucilaginous, are ſpontaneouſly clarified by reſt and gentle heat. The 
Juices of moſt anti ſcorbutic plants abounding in ſaline volatile principles, may 
be diſpoſed to filtration merely by immerſion in boiling water; and as they may 
be contained in clofed bottles while they are thus heated in a water bath, their 
faline volatile part, in which their medicinal qualities chiefly conſiſt, may thus 
be preſerved. Fermentation is alſo an effectual method of. clarifying juices 
which are ſuſceptible of it; for all liquors which have fermented, clarity ſpon- 
taneouſly after fermentation. But this method 1s nor uſed to clarify juices, becauſe 
many of them are ſuſceptible of only an imperfect fermentation, and becauſe the 
qualities of moſt of them are hindered by that proceſs. 7 
The method of clarification moſt generally uſed, and indiſpenſably neceſſary 
for thoſe Juices which contain much mucilage, is by boiling with the white of an 
975 This. matter, which has the property of coagulating in boiling water, and: 
of uniting with mucilage, does accordingly, when added to the juice of plants, 
unite with and coagulate their mucilage, and ſeparates it from the juice in form. 
of ſcum, together with the greateſt part of the reſinous and earthy matters which 
difturb its tranſparency. - And as any of theſe reſinous matters which may re- 
main in the liquor, after this boiling with the white of eggs, are no longer 
retained by the mucilage, they may eaſily. be. ſeparated by filtration. See 
FiLTRATION. F 5 | | 

The juices, eſpecially before they are clarified, contain almoſt all the ſame - 
principles as the plant itſelf, becauſe, in the operation by which they are ex- 
tracted, no decompoſition happens, but every thing remains, as to its nature, 
in the ſame ſtate as in the plant. The principles contained in the juice are only 
ſeparated from the groſſer, oily, earthy,, and reſinous parts, which compoſe 
the ſolid matter that remains under the preſs. Theſe juices, when well prepared, 
have therefore exactly the ſame medicinal qualities as the plants from which they 
are obtained. They mult evidently differ from each other, as to the nature and 
proportions of the principles with which they are impregnated, as much as the - 
plants from which they are extracted differ from each other in thoſe reſpects. 
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T7 ALl is a maritime plant, from the aſhes of which a conſiderable quantity of 
mineral fixed alkali is obtained by lixiviation. See ALKAL1 (FixzD Mi- 
NERAL), Henckel informs us, that by boiling the plant in water, and by eva- 
porat ing the decoction, he obtained a conſiderable quantity of fea ſalt. 
4 | | KANEL 
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K ANEL COAL. See CaN REI Coar., . Po 
KAOLIN. The Chineſe name of an earth uſed as one of the two ingredients 
of the oriental porcelain. Some of this earth was brought from China, and ex- 
amined by M. Reaumur. He found that it was infuſible, and ſuppoſed it to be 
a talcy earth; but Macquer ſuppoſes it to contain clay, becauſe it forms a 
tenacious paſte with the other ingredient called petuniſe, which has no tenacity. 
Bomare found, that it was a compound of clay, or calcareous earth, mica, 
and ſmall quartz cryſtals. He ſays that he has found a ſimilar earth upon a 
ſtratum of granite, and conjectures that it may be a decompoſed granite. 

As porcelain is now manufactured in various parts of Europe, ſome mineralo- 
giſts have applied the term kaolin to the porcelain clay. | 

KARABE, or CARABE. See AMBER. | 8 | 

KARAT. The fineneſs of gold is commonly noted by karats. Pure gold 
being conſidered to be divided into twenty-four equal parts, or karats; it is 
then jaid to be twenty-four karats fine. If the quantity of pure gold in ny 
mals be leſs than this, that quantity only is noted in expreſſing the fineneſs. 
T hus, for example, if two parts out of the twenty-four be copper or other baſe 
metal, the gold is ſaid to be twenty-two karats fine. This is the ſtandard of 
Britiſh coin. See Ass Ax. 
Iupe karat is a real weight uſed by jewellers, divided by us into four grains: 
but theſe grains are leſs than the grains of troy-weight ; four grains troy being 
equal to five of theſe ſub-divifiens of the karat, according to David Jefferys. 
See DiamonD. . 

KEDRIA TERRE ST RIS. Barbadoes tar; a mineral oil reſembling ſo 
pitch. It is viſcid, and of a brown black, or reddiſh black colour, eaſily 
fuhble, and burning with much ſmoke and ſoot. Ardent ſpirit does not diſſolve 
it, but mineral alkali extracts a portion of the acid of amber. | 

KEFFEKIL. A ſtone of a white or yellow colour, ſoapy feel, and moderate 
hardneſs which increaſes in the fire. It is the ſubſtance of which the large 
Turkey pipes are made. It is found in Crim Tartary, in Canada, in Flanders, 
and eltewhere. The Tartars uſe it inſtead of ſoap, as do likewiſe the country 
people in the barony of Hierges, in Auſtrian Flanders. Wiegleb found it to 
conſiſt of equal parts of magneſia and filex, whence it ſeems to operate as a 
fullers-earth. See EARTRH (ForL ERS). | 135 PRES. 

KERMES ( ceccus ilicis, Lin.) is an inſect found in many parts of Afia, 
and the ſouth of Europe. It was known to the ancients by the name of coccum 
. Fearlatinum, ceccus baptricus, coccus infectorius, granum tinfterium. That which 
came from Galatia and Armenia was preferred; but at preſent it is gathered 
chiefly in Languedoc, Spain, and Portugal. | 
I be kermes lives on a ſmall kind of oak (quercus coccifera, Lin.). The fe- 
males grow big, and at length remain motionleſs; when they are nearly the fize 
and ſhape of a pea, and of a reddiſh brown colour. On account of cheir figure, 
they were a long time taken for the ſeeds of the tree on which they live; whence 
they were called grains of kermes. They alſo bore the name of vermilion. 

The firſt who has ſpoken of them with any accuracy is Peter de Quiqueran, 
biſhop of Senez, who mentions them in his book, De Laudibus Provincie, 1550. 
The hiftory of this inſet may be ſeen in a memoir of Niſſole, Acad. des 
Sciences, 1714, and more particularly in Reaumur's Mzmoires pour ſervir à 
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Kermes has been ſuppoſed to have derived its name from an Arabic word,. 
ſignifyiag a little worm, vermiculus; whence the name of vermilion, which has. 
alfſo been given it. Aſtruc derives the name from two Celtic words, one of 
which ſignifies an o2k,: the other an acorn“. 
The kermes fixes itſelf to the back of the ſhrub on which it is found, by 
means of a cottony down which it is capable of furniſhing. Mr. Chaptal has. 
obſerved, that this down, like that of all the inſects of this kind, has many 
characteriſties of the caoutchone; it is inſoluble in alcohol, melts at the heat of 
boiling water, and burns with a flame on the coals. That learned chemiſt gave 
Bartholate the following deſcription of the mode of gathering it in Languedoc: 

About the middle of May they begin to gather Kermes, which is then arrived. 
at its ordinary fize, and in colour and ſhape refembles a ſmall floe (prunelle).. 
This harveſt generally continues to the middle of June, and ſometimes longer, 
if the great heats be retarded, or no violent rains fall; for one heavy ſtorm of 
rain is ſufficient to put an end to the gathering for that year. 

In this occupation women are generally employed. They ſet out early in the 
morning, with a lanthern, and a glazed earthen pot, to pick off the kermes 
from the branches with their fingers before day. This time is the moſt favour- 
able : iſt. Becauſe che leaves, which are prickly, are then leſs troubleſome, being 
foftened by the morning dew. 2dly. Becauſe the kermes weighs more; whether 
becauſe it is not dried by the ſun, or becauſe it has parted with fewer of its young, 
which are hatched by the warmth, Some, however, are bold enough to gather 
it in the day-time, but this is rarely done. 2 2 

A ſingle perſon may gather one or two pounds a- day. | 

At the beginning of the harveſt, the kermes weighs more, but fetches a leſs. 
price than at the end, when it is drier and lighter. 3 

The price of freſn kermes varies alſo according to the demand for it, and its 
ſcarcity. It commonly ſells for fifteen or twenty ſous a pound, at the beginning 
of the gathering, and for thirty or forty towards the end. 1 

Fhe buyers are obliged as ſoon as poſlible to ſtop the progrefs of the eggs, in 
order to prevent the young contained in the ſhell from getting out. This ſhell 
is nothing but the body of the mother, diſtended by the growth of the eggs. 
The female has no wings: it ſettles itſelf on a leaf, where-it fixes: the male 
comes to fecundate it: and it afterwards increaſes in ſize merely from the growth 
of the eggs. To kill the young contained in theſe, the kermes is ſteeped ten or 
twelve hours in vinegar, which requires leſs time, as half an hour is ſufficient, 
It is afterwards dried on linen cloths. This operation gives it a colour like that 
of red wine. | It | | 

If the living inſe& be bruiſed, it gives out a red colour. Its ſmell is ſome- 
what pleaſant; its taſte a little bitter, rough, and pungent. When dry it imparts 
this ſmell and taſte to water, and alſo to alcohol, to both which it gives. 
a deep red colour. This colour is retained by the extracts made from theſe 
iafuſions. : | | | | | 

To dye ſpun worſted with kermes, it is firſt boiled half an hour in water 
with bran; then two hours, in a freſh bath, with one-fifth of Roman alum, 
and one-tenth of tartar, to which ſaur water is commonly added; after which it 
is taken out, tied up in a linen bag, and carried to a cool place, where it is 
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left ſome days. To obtain a full colour, as much kermes as equals three-fourths, 
or even the whole of the weight of the wool, is put into a warm bath, and the 
wool is put in at the firft boiling. As cloth is more denſe than wool, either 
ſpun or in the fleece, it requires one fourth leſs of the ſalts in the boiling, and 
of kermes in the bath. Leſs proportions of kermes will produce lighter and 
paler colours. If we want a ſucceſſion of ſhades, we muſt, as uſual, begin with 
the deepeſt. | | | 5 | 

Hellot directs a ſmall handful of cot or refuſe wool to be thrown into the 
boiler in which the kermes is, and to let it boil a moment before the wool to be 
dyed is put in. This will abſorb a kind of black dregs, and the wool after- 
wards dipped will take a better colour. Before the wool that is juſt dyed is 
taken to the river, it may be dipped in a bath of water a little warm, in which a 
ſmall quantity of ſoap has been diffolved. In this way the colour will acquire 
more brightneſs, though it will be rendered a little roſy, that is, will have a crim- 
ſon caſt. | 

By uſing kermes and tartar, without alum, and with as much ſolution of tin 
as is required for a ſcarlet with cochineal, Hellot obtained a very lively cinna- 
mon colour in a ſingle bath. Cloth ſteeped. in a folution off ſulphat of potaſh, 
took with kermes a pretty fine and permanent agate gray: in a ſolution of ſulphat 
of iron and tartar, a fine gray: in a ſolution of tartar and ſolphat of copper, an 
orange colour: and the ſame with nitrat of copper; Solution of biſmuth a ded 
drop by drop to a kermes bath, produced a violet- All acids convert it to a 
cinnamon colour, which inclines more or leſs to red, according as the acids are 
weak, and their quantity ſmall. Alkalis render its colour dull and roſy. 

The colour that kermes imparts to wool, has much leſs bloom than the 
ſcarlet. made with cochineal; whence the latter has generally been preferred, 
ſince the art of heightening its colour by means of ſolution of tin has been 
known. Bertholler.. e. 

K ERMES MINERAL. See AxTI NON x. 3 i 
EKILL AS. This ftone is chiefly found in Cornwall; its colour is pale gray 
or greeniſh gray; its texture either lamellar or coarſely granular: the la- 
mellar is ſofter and leſs martial than the roof ſhiſtus: its ſpecific gravity from 
2.63 to 2.666.. | JFF | 

Kirwan found an hundred grains of the lamellar fort to contain about 60 of 
filex, 25 of argill, 9 of magneſia, and 6 of iron. The greeniſh fort contains 
more iron, and gives a greeniſh colour to the nitrous acid. 

KINGDOMS, Naturaliſts and chemiſts divide all natural bodies into three 
great claſſes, called kingdoms, namely, the mineral, the vegetable, and the 
animal kingdoms. The utility of theſe divifions appears to be in a great meaſure 
confined to the natural hiſtory of the various ſubjects examined by the chemiſt. 
The diſtinctive criterions of their reſpective principles are difficult, and perhaps 
impoſſible to be aſcertained, excepting in bodies of no great ſimplicity; for none 
of the principles of organized bodies exhibit their peculiar characters when re- 
ſolved by putrefaction or otherwiſe into their ſimpleſt parts. See ANIMA 
KIxG DOM, VEGETABLE KINO Do, MINERAL KINODbO. 

KOLMORD MARBLE. A white calcareous ſtone of a ſcaly texture, inter- 
ſperſed with ſpots of ſteatites, or ſoap rock, either green or black. 

KUPFER NICKEL. See NicxEri.. a 9 
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J ABDANUM. A reſin of a ſpecies of ciſtus in Candia, of a blackiſh 
colour. The country people collect it by means of a ſtaff, at the end of 
which are faſtened many leather thongs, which they gently ſtrike on the trees. 
They form it into cylindrical pieces, which are called labdanum in tortis. Ir is 
greatly adulterated by the addition of black ſand, and is uſed as an aſtringent. 
LABORATORY. A place properly fiited up for the performance of che- 
mical operations. The ſeveral laboratories intended for the preparation of articles 
of the materia medica, or the arts, in the large way, have their reſpective accom- 
modations and -contrivances, the deſcription of which would occupy ſeveral 
volumes, The philoſophical chemiſt, whoſe operations afford products chiefly of 
value for the reſults they exhibit, naturally endeavours, as well for the advantage 
of time, as expence, to perform all his operations on as ſmall a ſcale as poſſible. 
It was once thought to be indiſpenſably neceſſary that a philoſophical chemiſt 
ſhould be provided with a regular laboratory, or room fitted up with furnaces 
and other apparatus, on a conſiderably extenſive ſcale. This is no doubt of 
great utility and advantage; but the reſcarches of Bergman, Morveau, and other 
eminent chemiſts, have _—_ that much, if not moſt of the chemical opera- 
tions may be performed with the blow-pipe, or by very ſmall glaſs veſſels, and 
a ſpirit lamp, with greater ſpeed, perſpicuity, facility, and cheapneſs, than 
where larger quantities of the materials are uſed... But as the proportional quan- 
tities of products, and the indications afforded by experiment for conducting 
manufacturing proceſſes, are more accurately deduced from conſiderable quan- 
tities, I ſhall in this article give the excellent ſketch of a laboratory, as I find it 
in Macquer's Dictionary. 5 ; | 
As chemiſtry is a ſcience founded entirely on experiment, we cannot hope to 
underſtand it well, without making ſuch experiments as verify moſt of the 
known fundamental operations, and alſo ſuch as reaſoning, analogy, and the 
ſpirit of inquiry, never fail to ſuggeſt to thoſe whoſe taſte and ſuitable talents 
lead them to this effential part - experimental philoſophy. Beſides, when a 
perſon himſelf obſerves, and operates, he muſt perceive, even in the molt com- 
mon operations, a great variety of ſmall facts, which mult neceſſarily be known, 
but which are not mentioned either in books or in memoirs, becauſe they are too 
numerous, and would appear too minute. Laſtly, how many qualities are in 
the ſeveral agents, of which no juſt notion can be given by writing, and which 
e well known as ſoon as they have been once made to ſtrike our 
enſes. TR | #5 | 
A chemical laboratory neceſſarily occaſions certain expences, but not ſo much 
as Is generally believed, -when the. operator knows how to manage his utenſils, 
and to employ only the proper quantity of the ſeveral ſubſtances upon which he 
operates; and laſtly, when he chooſes the leaſt expenſive methods of attaining his 
purpoſes. =. 
n Many 
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Many people think, cad A laboratory level with- the ground is moſt conve- 
nient, for the lake of water, pounding, waſhing, &c, It certainly has theſe 
advantages; but it is alfo ſubje& ta very great inconvenience from moiſture. 
| Conftant moiſture, though not very conſiderable and ſenſible in many reſpects, 
is a very great inconvenience in a chemical laboratory. In ſuch a place, moſt 
ſaline matters become moiſt in time, and the inſcriptions fall off, or are effaced; . 
the bellows rot; the metals ruſt; the furnaces moulder, and every thing al moſt 
ſpoils. A laboratory therefore is more advantageouſly placed above than below 
the ground, that it may be as dry as poſſible. The air muſt have free acceſs to : 
ie; and it muſt even be fo conſtructed, that, by means of two or more oppoſite | 
2 a current of air may be admitted to carry off any noxious vapours or 

* 

In the laboratory a chimney ought to be conſtructed, ſo high that a perſon may 
eaſily ſtand under it, and as extenſive as is poſſible; that 1 is, from one. wall to 
another. The tube of this chimney ought to be as high as is poſſible; and ſuffi- 
ciently.contrafted to make a good draught. As charcoal only is burnt under this 
chimney, no ſoot is collected in it; and therefore it need not be ſo wide as to 
allow a chimney- ſweeper to paſs up into it. 

Under this chimney may be conſtructed ſome- briek furnaces; particularly a 
melting furnace, a furnace for diſtilling with an alembic, and one or two ovens - 
like thoſe in kitchens. The reſt of the ſpace ought to be filled up with ſtands 

_ of different heights, from a foot to a foot and a half, on which portable furnaces - 
of all kinds are to be placed. Theſe furnaces are the moſt convenient, from the 
facility, of diſpoſing them at pleaſure ; and they are the only furnaces which are 
neceſſary in. a ſmall laboratory. A double bellows of moderate ſize mult alſo be 
placed as commodiouſly under the chimney, or as near as the place will allow. 

Theſe bellows are ſometimes mounted in- a pottable-frame;z which is/ſufficienily 
convenient when the. bellows 1 is not more than eighteen or twenty inches. Theſe - 
bellows ought to have a pipe directed towards the: hearth: where the. forge is to 
be placed. 

The neceſſary furnaces are, the fimple furnace, for diſtilling with a copper 
alembic; a lamp furnace; two reverberatory furnaces, of different ſizes, far 
— with retorts; an air or melting furnace, an eſſay furnace, and a forge - 
Urnace. | 

Under the chimney, at a convenient height, muſt be a row of hooks driven - 
, into the back and fide walls; upon which are to be hung {mall ſhovels; iron 
| pans; tongs; ſtraight, crooked,. and circular pincers; pokers; iron .rods, and 
other utenſils for diſpofing the fuel and managing the crucibles. 

To the walls of the laboratory ought to be faſtened ſhelves of different breadths 
and heights; or theſe ſhelves may be ſuſpended by hooks. The ſhelves are to 
contain 'glals veſſels, and the products of operations, and ought to be in as great 
a number as is poſſible. In a laboratory where many . made, one 
cannot have too many ſhelves. 

The moſt convenient place for a ſtone or leaden fountain to contain water is a 
corner of the laboratory, and under it a ciſtern ougbt to be placed with a pipe, 
by which the water po oured into it may diſcharge itſelf. As the veſſels are always 
cleaned under this fountain, cloths and bottſe bruſhes ought to be hung n 

hooks faſtened in the walls near it. 

In the middle of the laboratory a large table is to be placed, on which min- 
tures are to be made, preparations for operations, ſolutions, ptecipitations, 
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_ filtrations ; in a word, whatever does not require fire, excepting that of a a 
n 

In convenient parts of ibe n are to be placed blocks of wood upon 
mats; one of which is to ſupport a middle: ſized iron mortar; another to ſupport 
a middle. ſized marble, or rather hard ſtone mortar ; a chird to ſupport an anvil. 
Near the mortars are to be hung ſearces of different ſaes and fineneſs; ; and near 
the anvil are hung a hammer, files, raſps, fmall pincers, ſciſſars, ſheers, and 
other {mall utenſils neceſſary to give metals a form proper for the ſev eral ope- 
rations. 

Two moveable treſtles onght to be in a laboratory, which may ferve to ſup- 
port a large filter mounted upon a frame, when it is required. This apparatus is 
removed occaſionally to the moſt convenient place. 

Charcoal is an important article in a laboratory, and it therefore muſt be placed 
within reach; but as the black duſt which flies about it whenever it is ſtirred 
is apt to ſoil every thing in the laboratory, it had better be in ſome place near the 
laboratory, together with ſome furze, which is very convenient for kindling fires 
quickly. This place ſerves, at the ſame time, for containing bulky things which 
are not often wanted; ſuch as furnaces, bricks, tiles, clay, fire- clay, quick lime, 
ſand, and many other things neceffary for chemical operations. 

Laſtly, a middle- ſized table, with ſolid feet, ought to be enumerated amongſt 
the large moveables of a laboratory, the uſe of which is to ſupport a porphyry, 
or levigating ſtone, or rather a very hard and denſe grit-ſtone, together with a 
grinder made of the fame kind of ſtone. 

The other ſmall moveables or utenfils of a laboratory are, ſmall hand mortars 
of marble, iron and glals, and their Peſtles; earthen, ſtone, metal, and glaſs 
veſſels. 

Some white writing paper, and ſome paper not glued for filtrations; a large 
number of clean ſtraws, eight or ten inches long, for ſtirring mixtures in glaſſes, 
and for ſupporting paper filters placed in glaſs funnels. 

Glaſs tubes for ſtirring and mixing corroſive hquorsy ſpatulas of wood, ivory, 
metal, and of glaſs. 

Thin paſteboards, and horns, very convenient for colleting matters bruiſed 
with water upon the levigating ſtone, or in mortars; corks of all ſizes; bladders 
and linen ftrips for luting veſiels. 

A good portable pair of bellows; a good ſteel for ſtriking thats a glue pot, 
with its little bruſh ; laſtly, a great many boxes of various ſizes, for containing 
moſt of the above-mentioned things, and which are to be placed upon the 
ſhelves. 

* Beſides theſe things, ſome ſubſtances are ſo neceſſary in moſt chemical opera- 
tions, that they may be conſidered as inftruments neceſſary for the practice of this 
ſcience. Theſe ſubſtances are : 

All metals and ſemi-metals, which ought to be very pure. 

Vitriolic acid, ſome of which ought to be concentrated and rectified, and alſo 
_ of that fort commonly ſold by druggiſts. 

Aqua fortis, ſuch as is commonly fold, and is cheap; alſo ſpirit of nitre 
moderately ſtrong, but very pure: the ſame acid very pure, concenineds and 
{moking. 

Common ſpirit of falt, ſome of the fame acid very pure, very ſtrong, and 
ſmoking. All theſe acids ought to be 5 in A glaſs bottles, and cloſed 
with glaſs ſtoppers. 

Some 
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Some diſtilled vinegar, which may be kept in an ordinary bottle; ſome radical 
vinegar, which ouglit to be kept in a bottle with a glaſs ſtopper; ſome cream of 
tartar, in an earthen or glaſs veſſel, or in a box. ieee e 
Common fixed vegetable alkali, very dry, ſuch as pot aſh, which muſt be 
kept in a well cloſed bottle. The ſame alkali in a liquid ſtate. | | 

Very pure ſalt of tartar, ſome dry, and ſome liquid. | | — 

Mineral alkali, liquid; that is, a ſolution of ſoda. The ſame alkali dry and 
very pure; that is, well formed cryſtals of ſoda. f TEE 
The two fixed alkalis liquid, and rendered cauſtic by quick-lime. Alkalis, 
particularly thoſe which are cauſtic, ought to be kept in bottles with glaſs 7 7 
pers. Some phlogiſticated fixed alkali, or even ſaturated, ſo as to be fit for 
making Pruſſian blue. re HED 

Some dry liver of ſulphur kept in a well cloſed bottle, The ſame liquid. 
Some common ſulphur. | | e 
Very pure alkali of ſal-ammoniac, diſengaged by a fixed alkali, ſome ſolid, 
and ſome liquid, kept in a bottle with a glaſs topper. PE 4 
Volatile alkali from ſal-ammoniac diſengaged by quick- lime, as ſtrong as is 
poſlible. Some of this may be kept of leſs ſtrength. | | 

Lime water, and quick-lime, in well cloſed bottles. 

The pureſt and higheſt rectified ſpirit of wine. 

Good vitriolic ether. | | | 
Rectified effential oil of turpentine ; oil of olives ; ſoap. e 
Galls; ſyrup of violets; tincture of turnſol, or turnſol in rags; fine blue. 
paper; river or diſtilled rain-water. 7 A 
Beſides theſe ſubſtances, moſt of which are ſolvents, certain neutral ſalts ought 
to be had which are frequently uſed in chemical operations, or are difficultly pre- 
pared. Theſe are: 1 Fs , TIES 

Vitriolated tartar; alum, and calcined alum; green vitriol; blue vitriol; 
nitre; decrepitated common ſalt; ſame of the ſame ſalt very pure, diſſolved in 
diſtilled water; purified ſal-ammoniac ; calcined borax ; ſedative ſallt. 

A pure ſolution of filver in ſpirit of nitre; a ſolution of mercury in the ſame 
acid; butter of antimony. All theſe to be kept in bottles with glaſs toppers. 
Corrolnedublimate. | 7 ond ner 2 A 6] | 

Ceruſs; letbarge; minium; ſand waſhed and ground; white marble; waſhed 
chalk ; glaſs of lead ; glaſs of borax. | | | 1 

A perſon provided with the above - mentioned inſtruments and ſubſtances 
may at once perform any chemical experiment. He may indeed . 
want ſeveral neutral ſalts which have not been named; but all theſe ſalts wi 
baſes of earths, metals, fixed or volatile alkalis, may be eaſily and inſtantly pre- 
pared, as moſt of them do not require diſtillation or ſublimation. They may 
nevertheleſs, if they are not too numerous, be all previouſly prepared and kept 
ready for any occaſion. 8 | | r 
I) be general obſervations of Macquer upon the conducting of chemical pro: 
_ ceffes are truly valuable and judicious. Method, order, and cleanlineſs, are 
eſſentially neceſſary in a chemical laboratory. Every veſſel and utenſil ought to 
be well cleanſed as often as it is uſed, and put again into its place: inſcriptions 
ought to be faſtened upon all the ſubſtances. Theſe cares, which ſeem to be 
trifling, are hovever very fatiguing and tedious z but they alſo are very impor- 
tant, * frequently little obſerved. When a perſon is keenly * ex- 
periments ſucceed each other quickly; — ſeem nearly to decide t mn 
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and others ſuggeſt new ideas: he cannot but proceed to them immediately, and 
he is led from one to another: he thinks ke ſhall eaſily know again the products 
of the firſt experiments, and therefore, he does not take time to put them in 
order: he proſecutes with eagerneſs the experiments which he has laſt thought 
of; and in the mean time, the veſſels employed, the glaſſes and bottles filled, 
Jo accumulate, that he cannot any longer diſtinguiſh them; or at leaft, he is un- 
certain concerning many of his former products. This evil is increaſed if a new 
ſeries of operations fucceed, and occupy all the laboratory; or if he is obliged ta 
quit it for ſome time: erery thing then goes into confuſion. Thence it fre- 
quently happens that he loſes the fruits of much labour, and that he muſt throw 
away almoſt all the products of his experiments. | 3 89935 
Ihe only method of avoiding cheſe inconveniences is to employ the cares and 
attentions above-mentioned, It is indeed ditagreeable to ſtop continually in the 
middle of the moſt intereſting reſearches, and to employ a very precious and con- 
fiderable time in cleaning veſſels, arranging them, faſtening inſcriptions on them, 
&c. Theſe employments are capable of cooling or retuding the progreſs. of 
genius, and are tedious and diſguftfu}; but they are nevertheleſs. neceſſary. 
Thoſe perſons whoſe fortune enables them to have an aſſiſtant operator, on whoſe 
exactneſs and intelligence they can depend, avoid many of theſe diſagreeable 
eircumſtances; but they ought nevertheleſs to attend to te execution of theſe- 
things. We cannot depend too much on ourſelves in theſe matters, however 
minute, on account of their conſequences. This becomes even indiſpenſable 
when the experiments are to be kept eon at leaſt for a time; which is often- 
neceſſary in chemiſtry. „ „ | „ 
When new reſearches and inquiries are made, the mixtures, reſults, and pro- 
duds of all the operations ought to be kept a long time, diftinAly labelled and: 
regiſtered; for theſe things, when kept ſome time, frequently preſent phenomena 
that were not at all ſuſpected. Many fine diſcoveries in chemiſtry have been 
made in this manner, and many have certainly been loſt by. throwing. away too 
haſtily, or neglecting the products. 5 . 5 
It cannot be too much recommended to chemical operators: to be exeeedingly 
upon their guard againſt impoſing and decenful experiments, . which frequently 
preſent themſelves in practice. A circumſtance ſeemingly vnimportant, or not 
eaſily perceptible, is frequently fufficient to give the: appearance of a great diſ- 
covery, by means of certain effects, which, nevertheleſs; are found to proceed 
from ſome other cauſe. Chemieal experiments depend on ſo many acceſſary 
things, that all of them can feldom be attended to, particularly when the ſubject 
3s new: hence we frequemly find that very different reſults proceed from the 
ſame experiments, and at different times. We therefore muſt not decide after 
the firſt fucceſs; but the experiment muſt be repeated ſeveral times, and even 
varied, tilt no doubt can remain. „%% ai EL Ir bor 5 85 
Since chemiſtry offers many views for the improvement of many important 
arts; as it preſents proſpects of many ufeful and profitable diſcoveries; thoſe 
who apply their labours in this way ought to be exceedingly circumſpect not to 
be led into an uſeleſs expence of money and time. Thoſe reſearches which have 
fome analogy with the philoſopher's ſtone, from the hopes of wealth which they 
ſuggeſt, are alfo attended with ſimilar danger. In a certain ſet of experiments 
ſome one is generally of an impoſing appearance, although in reality it be nothing 
more. Chemiſtry is full of theſe half ſuccefles, which ſerve: only to deceive the 
unwary, to multiply the number of trials, and to lead to 8 
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the fruitleſſneſs of the ſearch be diſcovered. By theſe reflections we do not in- 
tend to divert from all ſuch reſearches thoſe whoſe taſte and talents render them 
flit for them; on the contrary, we acknowledge that the improvement of the arts, 
and the diſcovery of new objects of manufacture and commerce, are undoubtedly 
the fineſt and moſt intereſting part of chemiſtry, and which make that ſcience 
truly valuable; for without theſe ends what would chemiſtry be but a ſcience 
purely theoretical, and capable of employing only ſome abſtract and ſpeculative 
minds, but uſeleſs to ſociety? We acknowledge alſo, that the ſucceſſes in this 
kind of chemical inquiry are not rare; and that their authors have ſometimes ac- 
quired fortunes, ſo much the more honourable as being the fruits of their talents 
and induſtry, But we repeat, that, in theſe reſearches, the more dazzling and 
near any ſucceſs appears, the more circumſpection, and even diſtruſt is neceſſary. 
See ANALYSIS, APPARATUS, ATTRACTION, BATANCE, BLow Piet, Foxcrt 
Furnace. ee „„ ͤ SESRATETEL 
LABRADOR STONE. A beautiful ſtone from the coaſt of Labrador. Its 
colour is commonly of a light, or of a deep gray, frequently blackiſh; but when 
held in certain poſitions to the light, it exhibits varieties of beautiful internal 
colours, chiefly conſiſting of ſhades of blue and green, ſeldom yellow, in ſome 
parts of a copper red, and violet. Theſe colours have for the molt part a flaky 
or ſpotted appearance, but ſometimes they lie in ſtripes. ie e 
Theſe ſtones are found of an angular form in pieces of conſiderable magnitude, 
their ſpecific gravity is 2.755, their fracture is laminated; the broken parts are 
rhomboidal, and ſemi-tranſparent. In other reſpects this ſtone agrees with the 
felt ſpar, but is ſofter, | | 75 te et 
LAC, or Lacca. Ts a ſubſtance well known in Europe, under the different 
appellations of ſtick-lac, ſhell- lac, and ſeed-lac. The firſt is the lac -ufelf, 
which is a brown ſemi-tranſparent ſubſtance, in pretty conſiderable lumps, with 
woody parts adhering to it. Seed-lac is the ſtick- lac broken in pieces, and ap- 
pearing in a granulated form, Shell-lac is the ſubſtance which has undergone a 
ſimple purification, . fan > GOES Long 1, = 
Lac is the product of an inſect“, which depoſits its eggs on the branches of a 
tree called Bihar, in Aſſam, a country bordering on Thibet, and elſewhere in 
India, It appears deſigned to anſwer the purpoſe of defending the eggs from 
injury, and affording food for the maggot in a more advanced ſtate. It is formed 
into cells, finiſhed. with as much art and regularity as an honey- comb, but dif- 
ferently arranged; and the inhabitants Follect it twice a year, in the months of 
February and Auguſt. For the purification, it is broken into ſmall pieces, and 
put into a canvas bag of about four feet long, and not above fix inches in cir- 
cumference. Two of theſe bags are in conſtant uſe, and each of them held by 
two men. The bag is placed over a fire, and frequently turned, till the lac is 
liquid enough to pats through its pores; when it is taken off the fire, and twiſted 
in different directions by the men who hold it, at the ſame time dragging it along 
the convex part of a plantain tree prepared for that purpoſe; and while chis is 
doing, the other bag is heating, to be treated in the ſame way. The mueilagi- 
nous and ſmooth ſurface of the plantain tree prevents its adhering; and the de- 
gree of preſſure regulates the thickneſs of the coating of lac, at the ſame time that 
the fineneſs of the bag determines its clearneſs and tranſparency. 1 
Lac is not entitled to arrangement either with oils, reſins, or gums. It is 
For a deſcription, conſult Kerr, in the Phil. Tranſ. vol. xi. p. 37% N Eo 
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not ſoluble either in water, or in fat oils, - Some eſſential oils appear to extract a 
dilute tincture. The action of the acids upon lac, either when concentrated or 
diluted, does not ſeem to be conſiderable; but this requires more particular exa- 
mination; eſpecially as far as relates to the nitrous acid. Ardent ſpirit acts but 
feebly on this ſubſtance. By ſtanding upon it in the cold, it forms a clear 
tincture, apparently by diſſolviag only a part of its principles; but, when di- 
geſted in a moderate heat, the whole of the lac unites with the ſpirit, and forms 
a turbid mixture, or imperfect ſolution, of a gummy appearance, which does 
not afterwards become clear. In this way, however, with judicious manage: 
ment, it appears practicable to form a very hard opake varniſh, reſembling that 
of China or Japan, The principal uſe of lac is in the manufacturing of fealing- 
wax, and in dyeing ſcarlet, For this laſt purpoſe, half a dram of powdered com- 
frey root is to be boiled it of water for a quarter of an hour, and ſome 
powdered gum lac digeſted in ¶ decoction for two hours. The tincture appears 
of a fine crimiſon colour; and Fe remaining lac, if the quantity of liquor has 
been ſuſſicĩent, is of a pale i colour, The clear tincture being then poured 
off, and à ſolution of M radually added, the colouring matter ſubſides, in 
the form of one of the poWders called lakes, which amounts to about one-fiftngn 
part of che weight of the lac. This fecula is diſſolved in warm water, with the 
addition of a proper quantity of the ſolution of tin in aqua regia: and the liquor, 
which is of a! fiery red colour, is chen to be poured into boiling water, impreg- 
nated with ſalt of tartar, or the mild fixed vegetable alkali. The bath, thus 
formed, is a good ſcarlet dye for woollens, though leſs lively than that of co- 


chancals {231i | 8 
„ah See Vmess . 
LAKE. This term is uſed to denote a ſpecies of colours formed by com- 
dining the earth of alum, or calx of tin, with the tolouring matter of certain 
vegetahles. The principal lakes are, Carmine, Florence-lake, and lake from 
For the preparation of Carmine, four ounces of finely pulverized cochineal are 
to be poured into four or fix quarts of rain or diſtilled water, that has been pre- 
viouſly boiled in a pewter kettle, and boiled with it for the ſpace of fix minutes 
longer; (ſome adviſe to add, during the boiling, two drachms of pulverized 
cryſtals of tartar). Eight ſcruples of Roman alum in powder, are then to be 
added, and the whole kept upon the fire one minute longer. As: ſoon as the 
groſs powder has ſubſided to the bottom, *and the decoction is become clear, this 
latter is to be carefully decanted into large cylindrical glaſſes covered over, and 
kept undiſturbed, till a fine powder is obſerved to have ſettled at the bottom. 
The ſuperincumbent hquor is then to be poured off from this powder, and the 
wder gradually dried. From the decanted liquor, which is ſtill much co- 
red, the reſt of the colouring matter may be ſeparated by means of the ſolu- 
tion of tin, when it yields a carmine little inferior to the other. | | 
For the preparation of Florentine lake, the ſediment of cochineal that remained 
in the kettle, may be boiled with the requiſite quantity of water, and the red 
liquor likewiſe that remained after the preparation of the carmine, mixed with it, 
and the whole precipitated with the ſolution of tin. The red precipitate muſt be 
frequently edulcorated with water. Excluſively of this, two ounces of freſh 
8 and one of cryſtals of tartar, are to be boiled with a ſufficient quan- 
tity of water, poured off clear, and precipitated with a ſolution of tin, and the 
precipitate waſhed. At the ſame time two pounds of alum are alſo to be diſſolved 
| 4 f in 
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in water, precipitated-with a lixivium of pot-aſh, and the white earth repeatedly. 


waſhed with boiling water. Finally, both precipitates are to be mixed together 
in their liquid ſtate, put upon a filter, and dried. For the preparation of a 
cheaper ſort, inſtead of cochineal, - one pound of Brazil wood may be employed 
in the preceding manner. „ e 
Madder lake, which-was mentioned long ago by Neri, and has been ſince diſ- 
covered afreſh by Margraff, is made by diſſolving two ounces of Roman alum - 
in fix pounds of boiling water, and to this adding two ounces of fine madder, 
with which the water is ſuffered to boil once or twice more, and then to ſtand for 
ome time in digeſtion. The decoction being afterwards. filtered, a ſolution of 
alkali is to be mixed with it till no farther precipitation enſues. * e 
LAMP. . See Liehr. : 5 


LAMP BLACK. When the parts of organized ſubſtances which of an: 


. inflammable nature are burning under circumſtances. wherein a. complete com- 


buſtion does not take place, part of the coaly matter is carried up through the 
flame, and forms ſoot. Common ſoot contains other matters. befides charcoal : - 
but the ſoot of oily ſubſtances is contiderably pure. The fineſt lamp-black is 
actually produced by collecting the ſmoke from a lamp with a long wick, which+ 
ſupplies more oil than can be perfectly conſumed, or by ſuffering the flame to 
play againſt a metalline, cover, which impedes the combuſtion. not only by con- 
ducting; off part ot the heat, but by obſtructing the current of air.  Lamp-black, , 
however, is prepared in a much cheaper way, for the demands of trade. The 
dregs x hich remain after the eliquation of pitch, or elſe ſmall pieces of fir. wood. 
are burned in furnaces of a peculiar conſtruction, the fmoke of which is made 
to paſs through a long horizontal flue, terminating: in a cloſe boarded chamber. 
The roof of this chamber is made of coarſe cloth, through which the current of 
air eſcapes, hie the ſoot remains behind. See Licut.: | 757 
LAPtS HEPATICUS. A ſtone of a white, grey, yellow, brown, or black 
colour; it is genera ly compact, but not ſo hard as to give fire with ſteel; of a 
texture either equable or laminar, ſcaly or ſparry, and which takes a poliſh as. 
alabaſter. © e eee 
It does not efferveſce with acids. When calcined, it is partially reduced to - 
fort of Plaiſter of Paris. It emits a ſmell of hepar ſulphuris, at ſeaſt when 
rubbed. According to Bergman, 100 parts of it afford 33 of baroſelenite, 38 
of ſilex, 22 of alum, 7 of gypſum, and 5 of mineral oil. The increaſe proceeds 


". 


from the water of cryſtallization. 
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LAPIS IN FERN ALIS. See INTERNAL Sowas 

LAPIS LAZ ULI. Tbe colour of this ſtone is a beautiful opake blue, which : 
varies, a litle in intenſity, and is generally ſprinkled over with yellow, bright, 
pyritaceous ſpecks or ſtreaks: it obſtinately retains its colour in a ſtrong heat, 
which diſtinguiſhes it from other blue ſtones: it is of an equable or very fine 
granular texture, and takes a beautiful poliſh : its ſpecific gravity is 3.054. 
If powdered and not calcined, it efferveſces very flighily with acids; but if 
. calcined, it does not efferveſce, but becomes gelatinous. ON 
In aſtrong fire it melts without addition into a whitiſh glaſs. From the expe- 
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riments of Cronſtedt and Margraff this ſtone does not appear to contain copper. 
The latter found lime, vitriolic acid, iron, and ſilex; Rinman has ſince diſ- 
covered it to contain the acid of ſpar. If the colour be owing to the iron, we 
are fill unacquainted wich the modification by which remains permanent in's 
Itrong heat. + 48 r 
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__.LAPIS. LYDIUS. A variety of the trapp of the Swedes 3 its colour is 
black, and it is well known by the name of the touch-ſtone. The black baſaltes, 
fiom which, this ſtone ſcarcely differs in its component parts, is uſed for the {ame 


urpoſe. See Ass Ax. | 
- LAPIS NEPHRITICUS. . See Jap RE. ge N bh 
LAPIS OBSIDIANUS. The lapis obfidianus of Pliny appears to have 
been a volcanic product, reſembling the black baſaltes, but in a higher ſtate of 


vitrification. 5h | | 
LAPIS OLEARTS, or ſoap rock. A ſtone of the magneſian genus, of a 
yellow colour, ſometimes whitiſh, and but rarely black. It is eaſily wrought and 
turned, fo that pots and mortars are often made of it. | IT 
_.. LAPIS SPECULARIS. A name given to the tranſparent gypſeous ſpar, 
or combination of vitriolic acid and lime. | | 7 . 
LAPIS SUILLUS. See Layers HEATIcus. | | | 
"LAVA. See Vorcaric ProDucTs. 
LAUDANUM. See Oriuu. Sa 
 LAZULI, LAPIS. See Layers Lazurr, 5 Qu 
"LEAD. Is a white metal, of a conſiderably blue tinge, very ſoft and 
flexible, not very tenacious, and conſequently incapable of being drawn into 
fine wire, though it is eaſily extended into thin plates under the hammer. Its 
weight is very conſiderable, being rather greater than that of filver. Long be- 
fore ignition, namely at about the 540th degree of Fahrenheit's thermometer, 
it melts; and then bepins to be calcined, if refpirable air be preſent. In a ſtrong 
Heat it boils, and emits fumes; during which time, if expoſed to the air, its 
calcination proceeds with confiderable rapidity. If melted lead be poured into 
a box previouſly Tabbed with chalk to prevent its action on the wood, and be 
ontinyally agitated, it will concrete into ſeparate grains, of conſiderable uſe in 
various mechanical operations, particularly that of weighing. Lead is brittle at 
the time of congelation. In this ſtate it may be broken to pieces with a hammer, 
and the cryſtallization of its internal parts will exhibit an arrangement in paral- 
This metal, during the progreſs of heat, firſt becomes converted into a duſky 
powder, which by a continuation of the heat becomes white, yellow, and after- 
wards of a bright-red, inclining to orange colour, called minium, or red lead. 
The proceſs requires conſiderable management with regard to the heat, and 
acceſs of the air in the making of red lead. Many days are required for this 
Purpoſe, If the heat be too great or rapid, the lead becomes converted into a 
flaky ſubſtance, called litharge; and a ſtill greater heat converts it into a clear, 
"tranſparent, yellow glaſs, which powerfully diffolves and corrodes metallic calces 
or earths; and on this account it uſually finds its way through the crucibles in a 
ſhort time. It acts more difficultly on argillaceous than on filiceous earths; 
- whence: it is found, that veſſels made of clay mixed with broken pottery, ate 
preferable to thoſe that are compoſed of clay and ſand. The calx of lead 
is a principal ingredient in moſt of the modern fine white glaſſes. It is 
more particularly calculated to form the denſe glaſs uſed to correct the aber- 
ration ariſing from colour in thoſe teleſcopes, which are known by the name 
of achromatic; becaule it communicates the property of ſeparating the coloured 
rays, from each other, in greater angles than obtained in alkaline ' glaſſes at 
equal angles of mean refraction. See ActromarTrte, alſo Grass. The imper- 
fection which moſt conſiderably affeAs this kind of glaſs is, that its denfity is 
| 2 | ſeldom 
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feldom uniform throughout. The itregularities ſhew themſelves i in the form-of 
veins, which greatly diſturb the regular refraction. 

Lead is not much altered by expoſure to air or water, thou k the 1 
neſs of its ſurface, when cut or ſeraped, very ſoon goes off. It is probable 

that a thin ſtratum of calx is formed on the ſurface,, which defends the reſt 
of the metal from corroſion. 

Moſt of the acids attack lead. The ta acid does not at upon it, unleſs 
it be concentrated and boiling. Vunolic acid air eſcapes during this proceſs, 
and the acid is decompoſed. When the diſtillation | is carried on to dryneſs, a 
ſaline white maſs. remains, a ſmall portion of which is ſoluble in water, and is 
the vitriol of lead: it affords cryſtals. The reſidue of the white maſs is a calx 
of lead. 

Nitrous acid acts rows on lead, and converts it into a white calx, if the acid 
be concentrated ; but if it be more diluted, the calx is diſſolved, and forms a 
a nitre of lead which is cryſtallizable, and does not afford a preci pitate by cooling. 
It detonates on ignited coals.. Lime ard alkalis decompoſe the nitrous ſolution 
of lead. The vitriolic acid added to this ſolution, combines with the metallic calx,. 
and falls down. ; Phe. marine acid in the ſame manner carries down the lead, 
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expoſed for a length of time to a gentle heat in a band bath, or y pee 99 IE 
in dung. Tue vapour of the Vinegar, aſſiſted by the tendenc of. the lead to 
combine with the pure part of the air which is preſent, corrodes the lead, and 
converts the external portion into a white calx, Which comes off in flakes, when 
the lead is uncoiled, The plates are thus treated repeatedly until they are cor- 
roded through. Ceruſe is the only white ſubſtance uſed in oil paintings. It 
may be diſſolved without difficulty. 1 in the acetous acid, and affords a cryſtall; zable- 
falt, called ſugar. of lead from its ſweet taſte, This,, like all the preparations of 

| lead, 1s a molt deadly poiſon. | 

Liver of fulphur precipitates lead from: its Sölimions, the ſulphur fiting 
down in combination with the lead. Pure alkaline folutions diffolve a. ſmall 
Portion of lead, and corrode a conſiderable quantity: the lolution is ſaid to give: 
a black colout to thee hair. 

Oils diffolve the calees of lend; and become thick and confiſtent; in which 
Kits they are uſed as the baſis of plaſters, cements for water works, paints, 
& c. 

In the dry way, lead alone is calcined and vitrified. When. foſed will fixed 
alkaline ſalts, it is converted into a dark-coloured ſcoria, partly. ſoluble in water. 
The neutral ſalts in general are not acted upon by lead. Nure: calcines. this 
metal when treated 'with it, though ſcarcely any commotion or apparent flame is 
produced by its action. Sulphur readily diffolves it in the dry way, and pro- 
duces a brittle compound, of a deep gray colour: and brilliant appearance, 
which is much leſs futible than lead itſelf, a property which is common to all the, 
CorgbiontPns of ſulphur with the more fuſible tal | 
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The phoſphoric acid, expoſed to heat together with charcoal and lead, be- 
comes converted into phoſphorus, which combines with the metal. This com- 
bination does notgreatly differ from ordinary lead; it is malleable, and cafily cut 
with a knife ; but it loſes its Brillanicy more ſpeedily than pute lead; and when 
fuſed upon - charcodl with the blow- pipe, the phofphorus buttis, aid leaves the 

Lead decompoſes fal ammoniac'by the affiſtance of heat; its, calces unite with 
the marine acid of that ſalt in the cold, and diſengage its volatile alkali, When 
volatile alkali is obtained by diſtilling fal ammoniac with the calces of lead, the 
reſidue conſiſts of plumbum corneum. cee eee, rr eee 
Litharge fuſed with common ſalt decompoſes it; the lead tinites with the marine 
acid, and forms a yellow compound, at preſent uſed in this country as a pigment, 
b 5g which an excluſſve privilege has been granted. The alkali either floats at 
top, or is volatilized by the heat, if ſtrongly urged. . The ſame decompoſition 
takes place in the humid way, if common falt be macerared with litharge; and 
:the ſolution will contain cauſtic alkali. | | e 
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Lead unites with moſt of the metals. Gold and filver are diſſolved by it in a 
Night red heat. Both theſe metals are faid to be rendered brittle by a {mall ad- 
mixture of lead, though lead itfelf is rendered more ductile by a ſmall quantity 
of them. Platina forms. a . brittle compound with lead; mercury amalgamates 
with it; but the Lead is ſeparated from the mercury by agitation, in the form of 
an impalpable black powder, vital air being at the ſame time abſorbed. The 
preſence of vital air is indiſpenſably neceſſary in this proceſs. Copper and lead 
40 not unite but with a ſtrong heat. If lead be heated fo as to boil and ſmoke, 
it ſoon diſſolves pieces of copper thrown into it ; the mixture when cold is brittle. 
The union of theſe two metals is remarkably flight; for upon expoſing the maſs 
to a heat no greater than that in which lead melts, the lead almoſt entirely runs 
off by 1felf. This proceſs, which is peculiar to lead with copper, is called eli- 
-quation. The coarſer ſorts of lead, which owe their britcleneſs and granulated 
texture to an admixture of copper, throw it up to the ſurface on being melted by 
a ſmall heat. Tron does not unite with lead, as long as both ſubſtances retain _ 
Their metallic form. Tin unites very eaſily with this metal, and forms a com- 
pound which is much more fuſible than lead by itſelf, and is for that reaſon uſed 
as a ſolder for lead. Iwo parts of lead and one of tin form an alloy more fuſible 
than either metal alone: this is the ſolder of the plumbers... Biſmuth combines 
readily with lead, and affords, a metal of a fine cloſe grain, but very brittle. A 
mixture of eight parts biſmuth, five lead, and three tin, will melt in a heat 
which is not ſufficient to cauſe water to boil. Regulus of antimony forms 

brittle alloy with lead. Wolfram unites with it into a ſpungy ductile compound, 
which ſplits into leaves when hammered. - Nickel, cobalt, manganeſe, and zinc, 
do not unite with lead by fuſion. _ | 3 6 : 
All the calces of lead are very eaſily revived. Minium, when expoſed to a 
ſtrong heat, gives out part of the vital air it abſorbed during its calcination; 
but, like the other calces of this metal, it requires the addition of ſome com- 
buſtible ſubſtance for its complete revival. A familiar inſtance of this revival 
is ſeen by expoſing the common wafers to the flame of a candle. Theſe wafers 
are coloured with minium, which is revived by the heat and inflammable ſub- 

* ance of the wafer, ſo that it falls down in metallic globules. _ | 

Lead is found native, though ſeldom; and allo in the form of a calx, called 
native ceruſe, or lead ochre, or lead ſpar of various colours, red, brown, yellow, 
green, blueiſh, and black, Theſe ores, when freed as much as poſſible ow 
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earthy matter, may be diffolved in diluted nitrous acid. Calx of iron is uſually 
thrown down. from the ſolution by boiling. If the lead be then precipitated by 
the mild mineral alkali, and weighed, 132 grains of the dry precipitate will cor- 
reſpond with 100 grains of lead in the metallic ſtate. If the precipitate be ſuſ- 
pected to contain copper, it may be ſeparated by digeſting in volatile alkali. If 
it be ſuppoſed to contain filver and copper, the precipitate may again be diſſolved 
in nitrous acid, and ſeparated by the addition of marine acid; which combining 
with the metal, produces luna cornea, and plumbum corneum; the latter of 
which, being ſoluble in 30 times its weight of boiling water, may be waſhed 
off, while the ſilver remains undiffolved ; or the ſilver, if alone in the precipi- 
tate, may be taken up by volatile alkali, which will leave the calx of lead of the 
fame value with regard to weight as the foregoing. Lead is alſo found mine- 
ralized by the vitriolic and the phoſphoric acids: this laſt is of a greeniſn 
colour, ariſing from a mixture of iron. The vitrisl of lead is ſaluble in about 
18 times its weight of water. One hundred and forty-three grains of the dried 
ſalt repreſent 100 grains of lead. The phoſphoric lead ore may be diffolved in 
nitrous acid by means of heat, except a few particles of iron, which remain at 
the bottom. By the addition of vitriolic acid, the lead is thrown down in the 
form of white flakes of vitriol, which when waſhed and dried, diſcover the 
quantity of lead they contain, by the fame allowance of 143 grains of the falt 
to 100 grains of metallic lead. The remaining ſolution being evaporated to 
dryneſs, affords phoſphoric acid. | Crt fo. 260928 
Lead is abundantly found in combination with ſulphur, in the form of heavy, 
ſhining, black, or blueiſh lead-coloured cubical maſſes, whoſe corners are uſually 
truncated; its texture is laminated, and its hardneſs variable. This is called 
galina, or potters lead ore. Moſt lead ores contain more or leſs of ſilver. When 
antimony enters into its compoſition, the texture is radiated or filamentous. 
There are alſo lead pyrites, which contain à conſiderable proportion of iron and 
ſulphur; and red lead ſpar, which conſiſts of lead mineralized by ſulphur and 
arſenic ; this is very ſcarce. | © 
If ſulphurated lead be boiled in nitrous or marine acid of a moderate ſtrength, 
the ſulphur may be obtained pure, and collected in a filter. When iron or ſtony 
particles are contained among the undiſſolved part, the ſulphur may be ſeparated 
by digeſtion in a ſolution of cauſtic fixed alkali, which converts it into liver of 
ſulphur, and leaves the other inſoluble matters behind. If the firſt ſolution be 
made with nitrous acid, it may contain filver and lead, which, after the precipi- 
tation by mild mineral alkali, may be ſeparated by the volatile alkali; as men- 
tioned in the humid analyſis of the calciform ores : when the marine acid is uſed 
for the ſolution of the ore, a large quantity of plumbum corneum ſeparates, for 
want of a ſufficient quantity of water to diflblve it. This requiſite quantity ef 
water muſt be added to diſſolve the ſalt, before the precipitate is made by the 
fixed alkali. | ADK d | gt 
All the ores of lead, except the phoſphoric, are reducible to the metallic 
ſlate, by diſſipating their volatile contents by the blow-pipe on a piece of charcoal. 
In the large way, they are revived by fuſion with charcoal. = | 
| The ores of this metal are abundantly found in the mine counties of England, 
and in various other parts of the globe. Its uſes are numerous, and ſcarcely need 
be mentioned. Its calces have been already mentioned as of great uſe, as a pig - 
ment, and in the manufacture of glaſs. Lead is caſt into thin ſheets for cover- 
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ing buildings, making water pipes, and various other uſes; and this is rolled 
between two cylinders of iron, to give it the requiſite uniformity and thinneſs. 
Lead is thought, and with ſome reafon, to be not perfectly innocent even for 
water pipes, and much leſs for any other kind of veſſels. The workmen in any 
of the preparations of lead are generally ſubject to a peculiar cholic, and paralytic 
diſorders; which moſt probably ariſe from the internal uſe of the metal: for it is a 
fact that theſe work men are not ſufficiently cautious in waſhing their hands, or 
removing ſuch particles of lead, or its preparations, as may caſually intermix 
with their food. ee agen EM" 1 58564 Dt who: t\ 
LEATHER. The ſkins of animals prepared by maceration in lime-water, 
and afterwards with aſtringent ſubſtances. See Tanning. ' 1 
© LEAVES OF PLANTS. Lewis found * that the green colour of the leaves 
of plants is extracted by rectified ſpirit, and by oils. The ſpirituous tinctures 
are generally of a fine deep green, even when the leaves are dull coloured, yel- 
lowiſh, or hoary. Theſe colours are ſeldom laſting in the liquor. Alkalis 
heighten both the tinctures and the green juices. Acids weaken, deſtroy, and 
change it to a browniſh. Lime- water improves both tlie colour and durability. 
By means of lime, not inelegant green lakes are procurable from the leaves of 
acanthus, lily of the valley, and ſeveral other p langt. 
Few plants communicate any part of their green colour to water, and perhaps 
none that give a green of any conſiderable intenſity. It is ſaid, however, that 
the leaves of ſome plants give a green dye to woollen, without the addition of 
any other colouring matter; particularly thoſe of the wild chervil, or cow- weed, 
the common rag- wort and devil's bit. Lewis gives the proceſs from Linnæus as 
practiſed by the peaſants in Sweden with this latt. It conſiſts in boiling the leaves 
with their woollen yarn for a ſhort time, and leaving the whole together for a 
night, after which the yarn is taken out, and hung in the fteam of the liquid, 
again made to boil over the fire. It is then wrung, the leaves are taken out of 
the liquor, a little freſh water added, and the wool frequently dipped therein till 
ſufficiently dyed. | N TS TIES Cer age 
Many kinds of leaves afford a yellow dye to woollens previouſly boiled: with 
alum and tartar,” weld in particular, which ſee. Indigo and woad afford blue. 
Lewis tried, without ſucceſs, to obtain blues by macerating the leaves of other 
plants in water. | | FFF 1110 
LEES, SOAP. See ALK ALT FixED. Alſo Sor. 
LEMNIAN EARTH. See EARTR, FlIRä ass oo: 
LEMONS. The juice of lemons, or limes, has all the characters of an acid 
of conſiderable ſtrength. On account of the mucilaginous matter with which it 
is mixed in its firſt ſtate, it is very ſoon altered by ſpontaneous decompoſition. 
Various methods have been contrived to prevent this effect from taking place, 
in order that this wholeſome and agreeable acid might be preſerved for uſe in 
long voyages, or other domeſtic occafions. The juice may be kept in bottles 
under a thin ſtratum of oil, which indeed prevents, or greatly retards, its total 
decompoſition; though the-original freſh taſte ſoon gives place to one which 1s 
much leſs grateful. In the Eaſt Indies ic is*evaporated to the confiſtence of a 
thick extract. If this operation be carefully performed by a very gentle heat, it 
is found to be very effectual. When the juice is thus heated, the mucilage 


thickens, 


P On Neumann, ii. 236. 
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thickets, and ſeparates in the form of flocks; part of which ſubſides, and part 
riſes to the ſurface: theſe muſt be taken out. The vapours which ariſe are not 
acid. If the evaporation be not carried fo far as to deprive the liquid of its 
fluidity, it may be long preſerved in well cloſed bottles; in which, after ſome 
weeks ſtanding, a farther portion of mucilage is ſeparated, without any percep-- 
tible change in the acid. e An bel 
Ol all the methods of preſerving lemon juice, that of concentrating it by froſt 
appears to be the beſt; though, in the warmer climates, it cannot conventently 
be practiſed. Lemon juice, expoſed to the air in a temperature of between 30 
and 60, depoſits in a few hours a white ſemi-tranſparent mucilaginous matter, 
which leaves the fluid, after decantation and filtration, much leſs alterable than 
before. This mucilage is not of a gummy nature, but reſembles the gluten of 
wheat in its properties: it is not ſoluble in water, when dried. More mucilage 
is ſeparated: from lemon juice by ſtanding in cloſed veſſels. If this depurated 
lemon juice be expoſed to a degree of cold of about ſeven or eight degrees below 
the freezing point, the aqueous part will freeze, and the ice may be taken away 
as it forms; and if the proceſs be continued until the ice begins to exhibit» ſigns 
of acidity, the remaining acid will be found to be reduced to about one- eighth 
of its original quantity, at the ſame time that its acidity will be eight times as 
intenſe; as is proved by its requiring eight times the quantity of alkali to ſaturate 
an equal portion of it. This concentrated acid may be kept for uſe; or, if pre- 
ferred, it may be. made into a dry lemonade, by adding fix times its weight of 
fine loaf ſugar in powder“. E259 5 e ne 
The above proceſſes may be uſed when the acid of lemons is wanted for do- 
meſtic purpoſes; becauſe they leave it in poſſeſſion of the oils, or other princi- 
ples, on Which its flavour -peculiarly depends. But in chemical reſearches, 
where the acid itſelf is required to be had in the utmoſt purity, a more elaborate 
proceſs muſt be uſed. Boiling lemon juice is ta be ſaturated with powdered 
chalk, whoſe weight is to be noted. The neutral ſaline compound is ſcarcely 
more ſoluble in water than ſelenite: it therefore falls to the bottom; while the 
mucilage remains ſuſpended in the watery fluid, which muſt be decanted off. 
The remaining precipitate muſt then be waſhed with warm water until it comes 
off clear. To the powder, thus edulcorated, a quantity of vitriolic acid, ſuffi- 
cient to ſaturate the chalk, and diluted with ten parts of water, muſt be added, and 
the mixture boiled a few minutes. The vitriolic acid combines with the lime, 
and forms ſelenite, which remains behind when the cold liquor is filtered; while 
the diſengaged acid of lemons remains diſſolved in the fluid. This laſt muſt be 
evaporated. to the conſiſtence of a thin ſyrup ; and vitriolie acid mult then be 
added in ſmall portions, to precipitate the lime, if any ſhould ſtill remain in 
combination with acid of lemons. When no more precipitate is afforded by the 
addition of vitriolic acid, a farther evaporation ſeparates the pure acid of Jemons 
in cryſtals. It is neceſſary that the vitriolic acid laſt added ſhould be rather in 
exceſs; becaule the preſence of a ſmall quantity of lime will prevent the cryſtalli- 
zation. - This exceſs will be found in the mother water 7. RI * 
The concrete acid of lemons remains conſiſtent in the air, is very ſoluble in 
water, and exhibits ſtrong acid properties. Its watery ſolution is decompoſed by 
a4 a flow putrefaction. It unites with the alkalis and earths, filex excepted; and 


wy Georgius, quoted by Fobrcroy, iv. 33. | we 
+ Scheele's Eſſays, Eng. tranſlation, p. 361; or Crell's Journal for 1784. 
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forms peculiar neutral ſalts, which have not yet been much examined. Several 
of the metallic ſubſtances ate likewiſe ated upon by it; and it would probably 
diſſolve all their calces. 3 | e en | 
| LEVIGATION. . The mechanical proceſs of grinding the parts of bodies to 
a fine paſte, by rubbing the flat face of a ſtone called the muller upon a table or 
flab called the ſtone. Some fluid is always added in this proceſs, which circum- 
ſtance, together with the difference of the inſtruments, appears to conſtitute the 
diſtinction between this proceſs and trituration, which laſt is performed in a mor- 
tar upon powder, either dry or wetted. The advantage 'of levigation' with a 
ſtone and muller, beyond that of triturating in a mortar, is, that the materials 
can more Eaſily be ſcraped together, and ſubjected to the action of the muller, than 
in the other cafe to that of the peſtle. | | 
_ - EIGHT, Philoſophers are not agreed as to the independent exiſtence of 
light, or the cauſe by which we ſee; that is to ſay, whether light be a body, or 
a property. If light be a body, it muſt conſiſt of particles of extreme minute- 
neſs, projected with a very great degree of velocity from luminous bodies; if on 
the other hand light be nothing more than a modification or property, it muſt 
ſubſiſt in ſome other matter univerfally diffuſed through every part of known 
ſpace. The philoſophers who maintain this laſt opinion, conſider the univerſe to 
be occupied by a fluid of extreme rarity and elaſticity, permeating all bodies; 
the undulations of which, tranſmitted in all directions, from the luminous body, 
or exciting cauſe, produce the ſenſation and other effects of light. Though much 
ingenious reaſoning has been employed on this ſubje&, we have not obtained 
poſſeſſion of any decifive facts; but each bypotheſis may without inconſiſtency be 
applied to every natural appearance hitherto obſerved. It is difficult, however, to 
2 of theſe facts, without conſidering light according to one or the other of theſe 
uppoſitions. This is not the place for diſcuſſing their reſpective merits. I ſhall 
therefore aſſume the hypotheſis which admits of the independent exiſtence of 
light, not only becauſe it is more generally admitted and known, but becauſe 
it appears beſt calculated to explain ſome of the appearances, more eſpecially the 
various refrangibility of the rays of light. 5 ; N | 
It is obſerved that whenever light paſſes through a ſpace occupied by a medium 
of uniform denſity, it deſcribes a right line. Theſe lines, or rather priſms, are 
called the rays of light. They rebound, or are reflected by bodies —_ which 
they ſtrike. It is ſufficiently aſcertained that this reflection is cauſed by a re- 
pulũ ve power in the body itſelf, exerted at a conſiderable diſtance; fo that the 
light is driven back without coming into contact with the matter which repel: it. 
When light is made to paſs near a body in ſuch a direction, or under ſuch cir- 
cumſtances, as that it may come nearer than the limit of repulſion, it is attracted, 
and alters its courſe by deviating towards the attracting body. If the body poſ- 
ſeſs a very narrow ſurface, ſuch for example as the edge of a knife, this deviation 
in the ray of light may be meaſured by attending to the courſe of the ray after it 
has paſſed the body. But if the ſurface be broader, the attractive power uſually 
cauſes the light to paſs into the body, where it is abſorbed and loſt, if the body 
be opaque, or paſſes through, if the body be tranſparent. The change pro- 
duced in the courſe of a ray of light, by the attraction of a body into which the 
light does not enter, is called inflexion ; but when the light does enter the body, 
this change is called refraction. It is found that the light of the fun from which 
we derive the ſenſation of whiteneſs is compoſed of an admixture of rays poſſeſſing 
the property of exciting ſenſations of every poſſible colour, each according to i:s 
3 | reſpective 
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reſpective nature. The attractive and repulſive powers of bodies differ in their 
intenſities with regard to theſe ſeveral rays, and accordingly they are ſeparated 
from each other by reflection, refraction, or inflection. A like ſeparation is alſo 
made in the rays of light by the thickneſs or diſtance between the two. ſurfaces of 
the medium through which they paſs. It is more particularly obſervable in thin 
plates of glaſs, or water blown into bubbles, and the like. The colours of bo- 
dies depend on a power poſſeſſed by them of reflecting ſome of the rays of light, 
and abſorbing others, and this power in all probability depends upon the princt- 
ples here ſketched out. Pets ls et lr one HET 
Ihe velocity of light is ſo extremely great, that in all common experiments 
it appears to be inſtantaneous. Aſtronomers have nevertheleſs found that its 
progreſs acroſs the regions occupied by the folar ſyſtem requires ſo much time, 
that in computing the eclipſes of Jupiter's moons, they are under the neceſſity of 
making an allowance for the greater or leſs diſtance of that planet, which occa- 
ſions the time of any eclipſe to be later when ſeen from a greater diſtance than from 
a leſs. Other obſervations upon the fixed ſtars ſhew that there is a ſenſible pro- 
ion between the velocity of light, and that of the earth in its annual orbit. 
rom theſe acute inveſtigations, it is deduced that light paſſes from the ſun to 
the earth in little more than eight minutes, which gives a velocity of about 
167000 geographical miles in one ſecond. „ 3 
Optical writers may be conſulted for a great number of curious and uſeful 
deductions made from theſe principles, and applied to the doctrine of viſion, the 
nature of colours, the conſtruction of mirrors, teleſcopes, and other inſtruments, 
not immediately within the province of chemiſtry. e 
Light comes to our eyes under ſix different circumſtances. 1. It is emitted 
from bodies in a rapid ſtate of combuſtion: or, 2. from other bodies at an ele- 
vated temperature, which are then ſaid to be ignited. 3. It alſo comes to us by 
4, reflection; or 3, refraction: and 6, there are very few bodies which being 
expoſed to a ſtrong light, and afterwards taken into the dark, do not remain 
luminous for a conſiderable time. Hence it ſeems that we experimentally know 
of no other ſource of light, than combuſtion ; and from this fact it is that many 
writers have conſidered fire, heat and light, to be the ſame thing. But theſe objects 
differ in various remarkable particulars. The heat of a fire is by no means pro- 
portional to the light it gives. The light will paſs through tranſparent bodies 
ſwiftly, and without impediment, but the heat remains attached to the body, 
and is not tranſmitted in any other way, than it would have paſſed through an 
opaque ſubſtance, viz. by raiſing the temperature of the body itſelf. Hear, 
with acceſs of pure air, cauſes bodies to be burned, and to loſe their combuſtible 
property. Light in many inſtances produces a contrary effect. The effect of 
light in chemical experiments is ſo conſiderable, that the operator ought to be 
conſtantly aware of the influence it may have upon his products. It appears to 
be particularly active in diſengaging vital air from its combinations; but whether 
by uniting with the air, or otherwiſe, has not been explained. Every chemiſt 
knows that pure pale nitrous acid cannot be preferved but in bottles quite full, 
or in the dark. For the light expels vital air from the acid, if there be any ſpace 
into which it can eſcape, and leaves the reſidue yellow and fuming, in conſequence 
of the redundant portion of the baſis of the acid. Mere heat is ſo far from effect- 
ing this, that it reſtores the purity. of the acid by expelling the redundancy. So 
likewiſe the black calx of manganeſe, which contains phlogiſticated air and vual 
air, emits the former at a low heat, but does not give out the latter until by be 
| Preſent 
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preſent by the ignition of the veſſels. Light appears to be the great agent in the 
production of combuſtible matter on the ſurface of the globe. It extricates 
vital air from the leaves and other parts of vegetables, moſt probably by decom- 
poſing their aqueous part, and leaves the combuſtible matter, or inflammable air 
which enters into the compoſition of mucilages, oils, and reſins, the moſt in- 
flammable of which are the products of ſuch climates as poſſeſs the greateſt 
intenſity of ſolar light. The conſequences of a want of light in vegetation, are 
remarkably ſhewn in the properties and chemical products of plants of the ſame 
kind, reared in the open day, or in the dark. The tendency. of planis growing 
in a room, which turn thernſelves towards the aperture which admits the light, or 
even towards the thinneſt fide of a wooden box wherein they are incluced, is a 
ſtriking effect, and has been aſcribed to a degree of ſenſibility in theſe organized 
beings. But the evaporation of camphor and of water, the vegetation and 
cryſtallization of ſalts, and of metallic ſubſtances, which are conſiderably modi- 
fied by light, and incline themſelves towards the place of its emiſſion, ſeem to be 
inſtances of the ſame kind. The metallic calces, and the ſalts produced by the 
acrated marine acid, undergo a change by the action of light, rendering n 
nearer the ſtate of combuſtibility than before. 

Whence comes the light afforded by ignited bodies; whether it has been pre- 
viouſly imbibed by them; whether the commencement of ignition be diſtinctive 
of the ſame temperature in all bodies; whether the great planetary ſources of light 
be bodies in a ſtate of combuſtion, or merely luminous upon principles very dif- 
ferent from any which our experiments can point out; whether the momentum of 
the particles of light, or their diſpoſition for chemical combination be the moſt 
effectual in the changes produced by its agency;—thgſe, and numerous other 
intereſting queſtions, mult be left for future reſearch and inveſtigation... 

The production of light by inflammation; is an object of great importance to 
ſociety at large, as well as to the chemiſt. It appears to ariſe immediately from 
the ſtrong ignition of a body, while rapidly decompoſing, Moſt ſolid bodies 
in combuſtion are kept, partly from a want of the acceſs of air, and partly from 
the vicinity of conducting bodies, at a low degree of ignition, But when vapours 
rapidly eſcape into the air, it may, and does frequently happen, that the com- 
buſtion, inſtead of being carried on merely at the ſurface of the maſs, penetrates 
to a conſiderable depth within, and from this, as well as from the imperfe& con- 
dufting power of the ſurrounding air, a white heat, or very ſtrong ignition is 
produced. The effect of lamps and candles depends upon theſe conſiderations. 
A combuſtible fluid, moſt commonly of the nature of fat oil, is put in a ſituation 
to be abſorbed between the filaments of cotton, linen, Ge wire, or aſbeſtos.. 
The extremity of this fibrous ſubſtance called the wick, is then conſiderably 
beated. The oil evaporates, and its vapour takes fire. In this ſituation the 
wick being inveloped with flame, is kept at ſuch a temperature that the oil con- 
tinually boils, is evaporated, burns, and by that means keeps up a conſtant 
flime. Much of the perfection of this experiment depends on the nature, quan- 
rities, and figure of the materials made uſe of, If the wick be too large, it will 
ſupply a greater quantity of the fluid than can be well decompoſed. Its evapo- 
ration will therefore diminiſh the temperature, and conſequently the light, and 
afford a fuliginous column, which will paſs through the centre of the flame, and 
fly off in the form of ſmoke. The magnitude of the wick may, from time to 
time, in candles, be reduced, as to length, by ſnuffing; ; but this operation wilt not 
97 the evils which ariſe from too great a diameter. If che oil be not fuff 
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ciently combuſtible, the ignition wilt be but moderate, and the flame yellow; 
and the ſame effect will be produced if the air be not ſufficiently pure, or abun- 
dant. An experiment to this effect may be made by including the flame of a 
ſmall candle or lamp in a glaſs tube about one inch in diameter, ſtanding on the 
ſurface of a table. The air which paſſes between the glaſs and the table, will be 
ſufficient to maintain a very bright flame; but if a metallic covering, perforated 
with a hole of about a quarter of an inch diameter, be laid upon the upper 
orifice of the tube, the combuſtion will be ſo far impeded, that the flame will be 
perceptibly yellower. The hole may then be more or lels cloſed at pleafure by 
fliding a ſmall piece of metal, for example a ſhilling, over it. The conſequence 
will be, that the flame will become more and more yellow, will at length emit 
ſmoke, and if the hole be entirely cloſed, extinction will follow. 

The ſmell ariſing from the volatile parts which paſs off, not well conſumed, from 
a lamp or candle, muſt be different according to the nature of thoſe parts. This 
depends chiefly on the oil, but in ſome meaſure upon the wick. When a candle 
with a cotton wick is blown out, the ſmell is conſiderably more offenſive than if 
the wick be of linen, or of ruſh; but leſs offenſive than if the ſupply of the 
combuſtion had been oil. Whenever a candle or lamp is removed, the com- 
buſtion is in ſome meaſure impeded by the ſtream of cold air againſt which it 
ſtrikes. Smoke is accordingly emitted from its anterior fide, and che peculiar 
ſmell is perceived. From this imperfection, lamps are much leſs adapted to be 
carried from place to place than candles. | 

From the neceſſity of the acceſs of air there will be more light produced from 
a lamp with a number of ſmall wicks, than with one large one, or from a number 
of ſmall candles, than the fame quantity of tallow uſed to make a ſingle large 

one. In the lamp of Argand, the wick conſiſts of a web of cloth in the form 
of a pipe or tube, the longitudinal fibres of which are thicker than the circular 
ones. This is paſſed by a ſuitable contrivance into a cylindrical cavity, which 
contains the oil, and there are other precautions in the conſtruction of the appa- 
ratus by which the oil is regularly ſupplied, the acceſs of air is duly permitted, 
as well within as without the circle formed by the upper edge of this cylindrical 
wick, and this edge can be raiſed or lowered at pleaſure. Hence the poſſeſſor 
has it in his power to regulate the ſurface of the wick, ſo that the greateſt flame 
conſiſtent with perfect combuſtion may be produced; and the ſteadineſs of the 
flame is ſecured by a glaſs ſhade or tube, which ſurrounds it, and in a certain de- 
gree accelerates the current of air. 

In the illumination by candles, where the fuſed matter is contained in a cup 
or cavity of the matter not yet fuſed, it is of ſore conſequence whether the ſub- 
ſtance be fuſible at a high or low temperature. The difference between wax and 
tallow candles ariſes from this property. Wax being leſs fuſible will admit of a 
thinner wick, and needs no ſnuffing ; but in a tallow candle, it is abſolutely 
neceffary to have a large wick capable of taking up the tallow as it melts. 

The difference of effect in illumination between à thick and a thin wick, 
cannot be better ſhewn than by remarking the appearances produced by both. 
When a candle with a thick wick is firſt lighted; and the wick ſnuffed ſhort, the 
flame is perfect and luminous, unleſs its diameter be very great; in which laſt caſe, . 
there is an opake part in the middle where the combuſtion is impeded for want of 
air. As the wick becomes longer, the ſpace between its upper extremity and 
the apex of the flame is diminiſhed ; and conſequently the oil which iſſues from 
that extremity, having a les ſpace of i ignition to paſs through, is leſs completely 
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burned, and paſſes off partly in ſmoke. This evil continues to increaſe, until 
at length the upper extremity of the wick projects beyond the flame, and forms 
a ſupport for an accumulation of ſoot, which is afforded by the imperfect com- 
buſtion. A candle in this ſituation, affords ſcarcely one tenth of the light which 
the due combuſtion of its materials would produce; and tallow candles, on this 
account, require continual ſnuffing. But on the contrary, if we conſider the 
wax candle, we find, that as its wick lengthens, the light indeed becomes leſs, 
and the cup becomes filled with melted wax. The wick however, being thin and 
flexible, does not long occupy its place in the centre of the flame ; neither does it, 
when there, enlarge the diameter of the flame, ſo as to prevent the acceſs of 
air to its internal part. When its length is too great for the vertical poſition, 
it bends on one fide; and its extremity, coming into contact with the air, is 
burned to aſhes, excepting ſuch a portion as is defended by the continual afflux 
of melted wax, which is volatilized and completely burned by the furrounding 
flame. We ſee therefore, that the difficult fuſibility of wax renders it practicable 
to burn a large quantity of fluid by means of a ſmall wick; and that this ſmall 
wick, by turning on one fide in conſequence of its flexibility, performs the ope- 
ration of ſnuffing upon itſelf, in a much more accurate manner than it can ever 
be performed mechanically. | 
LIME. Is made by expoſing chalk or other native combinations of calcareous 
earth and fixed air, to ignition, in a furnace properly adapted for that purpoſe, 
called a lime-kiln. The heat muſt be of conſiderable intenſity, and continued 
twelve or fifteen hours. A leſs time will be ſufficient if the heat be greater, or 
a longer if it be more moderate. The effect of this proceſs is to drive off the 
fixed air and water, which compoſe about half the weight of ſuch ſtones. Cal- 
careous earth thus treated, is faid to be in a cauſtic ſtate, from its diſpoſition to 
combine with and deſtroy the organization of animal ſubſtances, by forming a 
ſoap with their fat parts. As calcareous earth is infuſible by the heat of a furnace, 
there would be no danger from too violent a heat if the ſpecimens of chalk or 
lime-ſtone were pure; but as this is ſeldom the caſe, an extreme degree of heat 
roduces a commencement of vitrification in the compound ſtone, and enables 
it to preſerve its ſolidity when attempted to be made into mortar. This is called 
over- burned lime. „ 
If the calcination be perfectly aceompliſhed, the quick lime will have a very 
ſtrong tendency to combine with water. When this fluid is thrown upon a maſs 
ot quick lime, it becomes hot, cracks and ſplits with noiſe, emits boiling hot va- 
pour, falls to pieces, and is in a very little time totally reduced to a fine powder. 
This experiment is even attended with light, if performed in the dark. Quick 
lime expoſed to the air attracts, in the courſe of time, a ſufficient - 609 ung of 
water to pulverize it. It is then called lime ſlaked in the air. It reſumes very 
little fixed air by this expoſure. | | | | 
The paſte of lime mixed with ſand to give it firmneſs, is well known for its 
utility in the art of building. It is diſpoled to reſume its original ſtate and be- 
come ſtone again, by a long courſe of drying and re abſorption of fixed air. 
The drying may be greatly accelerated by adding one quarter of the weight of 
mortar, of quick lime in powder, a very ſhort time before the mixture is uſed. 
This effect is ſimilar to what takes place in the uſe of the natural compound called 
plaſter of Paris, which conſiſts of gypſum, and a ſmall portion of uncombined 
lime. See EARTH CAaLcAREoOUs. N | = 
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and in a certain degree flexible, afford the facility of making it into cloth, which 
is incombuſtible in the moderate heat of a fire; but may be fuſed, if the tem- 
perature be conſiderably raiſed, See AsBEST0S, s. ts 
LNSERIR.:See o.. „ 
LIQUEFACTION. A chemical term not much uſed. In ſome 'inftances 
it is ſynonymous with the word tafion,. in others, with the word deliqueſcence, 
and in others again, with the word ſolution. It may eaſily be imagined; there- 
2555 that accurate writers will uſe thoſe terms reſpectively, becauſe more de- 
te. ; RK 2} IJ 2 | 7 ] F er #1: * 
LIQUID AMBER. A reſinous juice which flows from a large tree (Liqui- 
dambar ſtyraciflua Lin.) growing in Virginia, Mexico, and other provinces in 
America. This juice is at firſt ahout the conſiſtence of turpentine, but by long 
keeping hardens into a reſin: it is of a yellow colour inclining to red, of a 
warm taſte, and a fragrant ſmell, not unlike that of ſtorax heightened with a 
little ambergris. It was formerly of great uſe as a perfume, but is at preſent a 
ſtranger to the ſnops. e FT e 
_ LIQUOR OF FLINTS. The preparation of this liquor conſiſts in uniting, 
by fuſion, powdered flints or ſand with a ſufficient quantity of fixed alkali, io 
that a compound reſults from it, in which the properties of the alkali prevail, 
and particularly a total ſolubility in water. For this purpoſe, one part of ground 
flints or ſand is to be well mixed with three or four parts of fixed alkali. The 
mixture is to be put into a crucible, which ought to be very large, in proportion 
do the quantity of matter. The crucible is then to be placed in a forge or good 
melting furnace, and gradually heated. | i 
When this mixture has e a certain heat, a conſiderable boiling and 
ſwelling are obſervable, occaſioned by the action of theſe two matters upon 
each other. To prevent the matter in this ſtate from flowing over the crucible, 
this ought to be large, and the fire gradually raiſed. A part only of the mixture 
may be put into the crucible. at once; and when its efferveſcence is over, the 
reſt may be added at different times, taking care that each portion to be added 
be previouſly heated, to prevent exploſion from any moiſture which it might con- 
tain, when mixed with red-hot melted matter. 1 M e Aa ee 
When the efferveſcence of all the mixture is over, it is to be kept in 'a good 
fuſion during a quarter of an hour, and is then to be poured upon a greaſed. 
ſtone or plate of iron. The matter when cold is brittle, and ſeems vitrified. It 
is even tranſparent like glaſs, when the quantity of alkali is only double or nearly 
double the quantity of flints. It quickly and ſtrongly attracts moiſture from the 
air, and is entirely ſoluble in water, except a very ſmall portion of earthy matter. 
But a ſimilar earth 1s alſo ſeparated from pure conſiderably fixed alkali, during its 
| ſolution in water. © © bi Steyn eee Es tes en offs i 
The filtrated ſolution is at firſt clear, and limpid; but it afterwards becomes 
turbid, and forms an earthy ſediment, like that formed by ſolutions of fixed 
alkali, only the former ſeems more copious. This liquor has all the properties of 
liquid fixed alkali... | Lela | SG 8 Ne: 
All theſe properties of alkaline ſalts, and particularly its total ſolubility in 
water, are cauſed by the quantity of fixed alkali which enters into this kind of 
vitrified matter. As compound bodies partake always of the properties of their 
component principles, and as the properties of the principle which predominates 
in the compoſition of any body, do alſo predominate-in that body, we may per- 
ceive why the properties of the fixed K the preſent combination ſhould be 
15 | 3 | more 
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more ſenſible than thoſe of the earthy matter, or flints. The alkali communicates 
to the earthy matter ſome of its ſtrong diſpoſition to unite with water. The flints.. 
are really kept diffolved in water, and by this experiment they are conſequently - 
reduced into a liquor, and hence it has been called the liquor of flints. If any 
acid be added to the liquor of flints, ſo as te ſaturate the alkali, the flint which 
was kept diffotved in water by means of this alkali. will be now precipirated in 
the ſtate of a fine earth. Macquer mentions a fingular fact from Pott, that the 
earthy precipitate will be entirely taken up, if a redundancy of acid be added: 
but this is contrary to the reſults of experiment by Bergman, Klaproth, and 
other eminent chemiſts; though an enquiry. into the cauſe, which ems to have 
- miſled Pott, Baume, and others, certainly deſerves to be inveſtigated... 

The glaſſes which contain too much alkaline ſalt in their compoſition, or 
which have not ſuſtained a fire long or ſtrong enough to unite the earth inti- 
mately with the fixed alkali, are partly ſoluble in acids, have ſometimes even an 
alkaline taſte, tarniſh, and moiſten in the air. „„ 

LIQUOR OF LIBAVIUS. See Tin. | 5 

- LIQUORICE. The faccharine extract from liquorice is prepared by ſtrong 
decoction in water. It is prepared in the large way in Spain and ſome parts of - 
Germany. Ihe black colour ariſes from coal produced by the empyreuma to- 
wards the end of the proceſs. Neumann found that one ounce of the Spaniſh . 
extract water diflolved feven drachms two ſcruples, leaving a reſidue from which 
ſpirit extracted nothing. Rectified ſpirit firſt applied, diſſolved four drachms 
two ſcruples out of an ounce, which conſiſted of nearly the whole of the ſugar ;: 
for though water took up three drachms of the remainder, it was nearly taſte- 
LITH ANTHRAX. Pit coal, or ſtone coal: a black, fold, compact, 
brittle, inflammable ſubſtance, of a moderate hardneſs, laminated texture, more 

or leſs ſhining, bur in few ſpecimens capable of a good poliſh. | None of the 

it coals are fuſible, though fome exhibit an imperfe& degree of fuſibility. All 
e ſpecimens leave an earthy reſidue, when burned. It appears to conſiſt of- 
aſphaltos, intimately mixed with a ſmall proportion of earth, moſtly of the argil- 
laceous kind, ſeldom calcareous, and frequently intermixed with pyrites, either 
in nodales, or diffuſed in ſuch ſmall particles as ſcarcely to be diſcerned. Ac- 
cording to Gerhard, quoted by Kirwan, ardent ſpirit extracts a red colour from 
itz cauſtic fixed alkali attacks the bituminous part, and fat oils act on and form 
a varniſh, at leaſt with ſome ſorts, of it: a fixed alkali has never been found in 
it, nor any fulphur, except it contained pyrites. See Coax. 

LITHARGE. A calx of lead in an imperfect ſtate of vitrification. When 
filver is refined by cupellation with lead, this latter metal, which is ſcorified, and: 
cauſes the ſcorification of the imperfe& metals allayed with the filver, is trans- 
formed into a matter compoſed of ſmall ſemi-tranſparent ſhining plates, reſem- 
bling mica; which 1s litharge. Litharge 1s more or lefs white or red, according 
to the metals with which the ſilver was allayed. The white is called litharge of 
filver, and the red has been improperly called litharge of gold. 7 

Litharge may be eaſily revived into lead; accordingly much of that which is 
produced by refining in the large way is reduced, by being melted upon burning 
coals. The part of it which is leaft altered by mixture with other metals is thus 
reduced, and by this method good and faleable lead is obtained. The reſt of 
the litharge of theſe refineries is ſold and uſed for various purpoſes. Potters uſe 
much of it for glazing their ware. It is employed for the preparation of _ 
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plaſters, and other external remedies; and alſo in painting, to render linſeed oil 
drying. Laſtly, it is added in the compoſition of ſome glaſſes, for it is very 
fuſible, and aſſiſts the fuſion of other ſubſtances. It has in general the ſame pro- 
perties as the other calces of lead. All the litharge which is commonly ſold 
comes from refineries. The quantity formed there is more than ſufficient for the 
demand. See Leap. 1 ; 56 e 
_LITHOLOGY. The ſyſtematical arrangement of ſtones. 

LITHOMARGA. See EarTHn, FULLERS. 

LITMUS. See HEL1oTROPIOM. 
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LIVER OF ANTIMONY. A combination produced by detonating equal 
parts of crude antimony and nitre in a large crucible, and afterwards: fuſing the 
maſs. The matter when cold is found to conſiſt of two diſtinct ſubſtances, ſepa- 
rable by the blow of a hammer. The upper matter is a faline ſcoria, compoſed 
of liver of ſulphur, vitriolated tartar, and a portion of antimony. The lower 
matter, or liver of antimony, is heavy, opake, compact, red, and brittle. Its 
component parts appear to be,. the calx of antimony with ſulphur, and probably 
ſome of the alkali. There is reafon to think-that the calcination of the metal, 
the diſſipation of the ſulphur, and other circumſtances, may vary according to the 
management of the heat. But this ſcarcely deſerves to be enquired inte, becauſe 
the compound is little uſed in medicine, and enters into none of the operations 
in philoſophical chggiſtry. Ertan ETD 

LIVER OF ARSENIC. See ArsEnitc. [33 — 20 | 

LIVER OF SULPHUR. The general name of ſulphureous hepar, or liver 
of ſulphur, has been given to a compound formed of ſulphur, with fome alkaline 
ſubſtance. This compound conſidered in general is of a brown colour, reſem- 
bling that of the liver of animals; decompoſable by vital air; ſoluble in water, 
in which ſtate of ſolution it emits a fetid ſmell; precipitable in part by acids, 
which diſengage a peculiar elaſtic air, called HeeaTric AR, which fee. There 
are fix kinds of liver of ſulphur produced by ponderous earth, magneſia, lime, and 
the three alkalis. The properties of each require to be particularly examined. 

Pure ponderous earth does not appear to act ſtrongly on ſulphur ; when theſe 
are boiled together with water, the liquid becomes in a ſmall degree hepatic; 
but it combines much more intimately in the dry way. When a mixture of eight 
parts of ponderous ſpar in powder with one part of charcoal, is ſtrongly heated 
in a crucible, a coherent mals is obtained without fuſion, which readily diſſolves 
in hot water, and has the ſmell and every other character of a hepar. The ſo- 
Jution is of a golden or orange colour. Fourcroy obferved, that it cryſtallizes 
by cooling; it is then of a yellowiſh white. Expoſure to air decompoſes it, 
when it attracts moiſture, and becomes of deeper colour; ſulphur being preci- 
pitated, and ponderous ſpar regenerated. This liver of fulphur gives out hepatic 

air on the addition of any acid. When the barytic hepar is precipitated by 
vitriolic acid, ſulphur, and ponderous ſpar fall down; if nitrous or marine acid 
be uſed, the barytic nitre or muriate remains in ſolution, and the fulphur is de- 
poſited alone. r | 2 PH ene 

Sulphur combines with pure magneſia, by the aſſiſtance of heat. Mild mag- 
neſia is commonly uſed for this purpoſe, becauſe more diffuſable in water. * 
pinch of magneſia, with a like maſs of the flowers of ſulphur, is put into a bottle 
with diftilled water; this veſſel being perfectly filled, and well ſtopped; is ex- 
poſed to the heat of a water- bath for ſeveral hours. The water being then fil- 

| ered, has a fetid ſmell of rotten eggs; ſtrongly colours metallic ſolutions; and 
* M2 affords 
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affords ſmall cryſtalline needles by ſpontaneous evaporation : in a word, it is a 
true magneſian liver of ſulphur; the magneſia being precipitable by fixed alkali, 
which has a ſtronger affinity with the ſulphur. As to the latter combuſtible ſub- 
ſtance, its preſence is eaſily aſcertained by the addition of an acid, which ſeparates 
it under the form of a white powder. Such was the kind of liver of ſulphur 
which M. Le Roi, phyſician at Montpellier, diſſolved in pure water, to imi- 
tate the hepatic mineral waters; but it is now known, that moſt of thoſe waters 
do not contain a true hepar, but are mineralized fimply by impregnation with 
hepatic air, 5 5 | 
Lime unites much more readily with ſulphur than the two ſubſtances before 
mentioned, If water be poured by a little at a time on a mixture of quick lime 
and flowers of ſulphur, the heat produced by the action of the water on the lime 
is ſufficient to promote the combination between it and the ſulphur... If more 
water be added, it becomes reddiſh, and emits a fetid or hepatic odour, being 
in fact a ſolution of ſulphur combined with lime. This hepar is not well pre- 
pared, but by the humid way, and it is often neceſſary to aſſiſt the combination 
by the application of a gentle heat, when the lime is not freſh. The compound 
is of a red colour; and the more cauſtic the lime, the deeper the red. When it 
is highly ſaturated, it depoſits, by cooling, a layer of ſmall needled cryſtals of an 
orange yellow, diſpoſed in tufts, which appeared to Fourcroy to conſiſt of flat- 
tened tetrahedral priſms, terminated by dihedral ſummits. Theſe cryſtals gra- 
dually loſe their colour by expoſure to air, and become white and opake, with- 
out any alteration in their form. Calcareous liver of ſulphur, moiſtened with a 
{mall quantity of water, and diſtilled in the pneumatic apparatus, is partly de- 
compoled, and affords a large quantity of hepatic air: if it be evaporated to 
dryneſs, and calcined in an open crucible till it emits no more fumes, the reſidue 
conſiſts of ſelenite formed by the lime, and the vitriolic acid produced by the 
ſlow combuſtion of the ſulphur. Calcareous liver of ſulphur is quickly changed 
by expoſure to air, loſing its ſmell and colour, in proportion as the hepatic air 
is diſſipated. When diflolved in a large quantity of water, the ſame alteration 
takes place, eſpecially when it is agitated, as Mr. Monnet obſerves, in his Trea- 
tiſe on Mineral Waters. Selenite remains after thoſe changes. When preſerved 
in bottles not quite full,. it depoſits a black incruſtation on the glaſs, pellicles 
being at the ſame time formed, which fall to the bottom of the liquor. If the 
veſſel which contains it be well cloſed, it may he kept a long time unchanged. 
Calcareous liver of ſulphur is decompoſed by pure fixed alkalis, which have a 
ſtronger affinity than lime to the ſulphur. Acids precipitate the ſulphur, in the 
form of a very ſubtle white powder, which has been called magiſtery of ſulphur. 
Fixed air effects this ſeparation as well as the others; but the action of neutral 
ſalts on calcareous liver of ſulphur is not known. 1 Ti es tr 
The two pure or cauſtic fixed alkalis have a very ſtrong action on ſulphur ; 

they form the true hepars, which are leſs decompoſeable, and more permanent, 
than the others. The dry fixed cauſtic alkalis a& on ſulphur when in the cold, 
With this intention, pure fixed alkali and ſulphur in powder muſt be triturated in 
a mortar; the moiſture of the air attracted by the alkali favours the re- action of 
the ſalt on the ſulphur. The mixture becomes ſoft, aſſumes a yellow colour, 
emits a fetid ſmell, and is converted into bepar; but when this hepar is diſ- 
ſolved in water, the ſolution is of a pale yellow colour, and is found to contain 
- a leſs quantity of ſulphur than the ſame hepar prepared by heat. The alkaline 
hepar is prepared in laboratories in two methods, by the dry, or by the moiſt 
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way; the firſt proceſs is performed by melting equal parts of dry lapis cauſticus 
and flowers of ſulphur in a crucible: as ſoon as the mixture is entirely melted, it 
is to be poured out on a marble ſlab, and appears when cool to be of a red brown 
colour, reſembling that of the liver of animals i Is 
The two pure and cauſtic fixed alkalis act abſolutely in the ſame manner on 
liver of ſulphur, and are equally capable of diffolving it by the dry way. Theſe 
combinations of cauſtic alkalis with ſulphur have hitherto been little attended to; 
liver of ſulphur having almoſt always been made with fixed alkalis, ſaturated 
with the fixed air. Vet Fourcroy obſerved two remarkable differences between 
theſe two kinds of hepar ; thoſe made with the mild fixed alkalis require a longer 
time for their preparation, Becauſe theſe ſalts are much leſs active. But the moſt 
important difference between the livers of ſulphur made with cauſtic, or dry 
alkalis, in the dry way, is the comparative ſtate of their ſaturation. In fact, the 
firſt are brown, and more fetid when diſſolved, and the fixed air they afford is 
much more hepatic and inflammable than that of the ſecond, Theſe laſt are of 
a paler colour, often of a greeniſh grey; their ſmell is weaker,” and their compo» 
fition leſs durable. The mild fixed alkalis appear to preſerve their acid in their 
union with ſulphur, the air from theſe hepars not being-inflammable till it has 
been deprived of its fixed air by waſhing it in lime-water. The cauſe of the 
differences between livers of ſulphur made with cauſtic alkalis, and with thoſe 
made with mild alkalis, conſiſts therefore in the preſence of the acid in the lat: 
ter, which diminiſhes the effect of the alkali. 8 Lo Ke 10 : 61 
Solid alkaline liver of ſulphur, made with either of the fixed alkalis, is very fuſi- 
ble, and, like calcareous liver of ſulphur, is decompoſed by heating in clofe veſſels, 
after having been moiſtened with a ſmall quantity of water, in which circumſtance 
it gives out much hepatic air. It is capable of afluming a cryſtalline form when 
it becomes ſolid by fuſion; but this form has not yet been well deſcribed. 
While hot and dry it has a brown colour; in proportion as it cools and attracts 
the humidity of the air, it loſes its colour, and becomes paler. The contact of 
the air ſoon gives it a greeniſh yellow colour; after which it is rendered liquid by 
the moiſture it attracts, and is flowly decompoſed, ſo as to become converted at 
the end of a certain time into vitriolated tartar, or Glauber's: ſalt. It diſſolves 
_ readily in water, immediately aſſuming a peculiar - fetid ſmell; the hepatic air 
being formed by the re- action of the water: this ſoluũon is of a deep red colour; 
if the liver of ſulphur has been recently prepared, but otherwiſe a green. The 
livers of ſulphur prepared in the humid way, by heating a ſolution of either of the 
cauſtic fixed alkalis in water, with half their weight of powdered ſulphur, exhibit 
the ſame properties as the ſolution here mentioned. They may therefore be de- 
feribed both under the common name of alkaline liquid hepar. 1 | 
The liquid alkaline liver of ſulphur, when very ſtrong, depoſits: irregular 
needle-formed cryſtals by cooling. It is decompoſeable by the action of heat. 
When diſtilled in the pneumato-chymical apparatus, it affords hepatic air: ex- 
poſure to air likewiſe decompoſes it, ſo that it becomes turbid; pellicles are then 
formed, and ſulphur depoſited. Bergman and Scheele thought that this decom- 
poſition is produced by the vital air of the atmoſphere; a ſmall quantity of liquid 
liver of ſulphur being placed under a glaſs veſſel with vital air, the latter is en- 
tirely abſorbed, and the hepar decompoſed. Mr. Scheele has even propoſed 
the application of this fact to eudiometrical purpoſes; and it is in fact one of the 
beſt methods of aſcertaining the purity of the arr. 
pes 3 | | Earths 
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Earths and earthy ſalts have no action on alkaline liquid hepar when very | 
pure; but if it has been prepared with a mild alkali, it becomes turbid by the 
addmon of lime-water. Acids-decompoſe it, *by uniting wich *the-alkali, and 
precipitating the ſulphur in the form of a very fine white powder, called ma- 
giſtery of ſulphur. Spirit of nitre poured on ſolid liver of ſulphur in fuſion, 
produces a detonation. All the — liver of Wer, and 
difengage hepatic air. See Ariz HeraTic. * 

LIVER STONE. See LarIs HzrArrcus. 

LIXIVIAL. Tboſe ſalts are called lixivial which have bows extrated by 
Iixiviation, and theſe chiefly are fixed .alkahis ; which are therefore called en 

ſalts. See AlXA TI. 

LIXIVIATION. The application er the fixed reſidues of bodies, or 

che purpoſe of extracting the ſaline part. 

LIXIVIUM. A ſolution of ad ſalts, obtained winde indem 5 

LOADS TONE. An iron ore whoſe conſtitution has not yet been proper 
examined. It. is of a dark or black lead colour, generally of conſiderable hard- 
neſs, weight, and cloſeneſs of texture. It is ſuppoſed to contain much iron in 
the metallic ſtate, or nearly ſo. It attracts iron or ſteel filings, by which crite- 
rion it is eaſily known. 

LOAM. A natural mixture of clay and ſand. The coloured clays and loams | 
participate of iron; hence many of theſe melt in a ſtrong fire, without any addi- 
tion; both clay. itſelf, and mixtures of it with cryſtalline earths, being brought 

into fuſion by ferrugineous calces, though the fuſible mixtures of clay and cal- 
- careous:earths:are by the fame ingredient prevented from melting. The bricks 
made from ſome loams, particularly the Windſor, are, when moderately burnt, 

remarkably free, Ho as to be eaſily rubbed ſmooth, cut, ſawed, grooved, &c. 
Hence their uſe in building furnaces, &c. They bear a conſiderably ſtrong 
fire, but have been frequently melted in a vehement one. 

LODESTONE. A name given by the Corniſh miners to ſtones likewiſe 
called tin-ftone. They conſiſt chiefly of ftones or ſand of different kinds, through 

which cak of tin is inviſibly diſſeminated. They are heavy and of various co- 
lours, but blue, grey, black and brown are the commoneſt. 

LOGWOOD. India, Jamaica“, or Campeachy wood has received thoſe 
names from the places where it grows. moſt plentifully. It is very common at 
Jamaica, and on the eaſtern ſhore of the bay of 8 and is found alſo 
at St. Croix, Martinico, and Granada. 

The tree is called 2 Linnæus hæmatoxylum campechianum. It grows very 
high and large in a good ſoil : the bark is thin, ſmooth, and of a bright grey, 
or ſometimes yellowiſh: the trunk is ſtraight and prickly : the leaves ſomewhac 
reſemble thoſe of the bay tree in appearance, and alſo in their aromatic qualities, 
whence the tree has been called aromatic bay, or Indian bay: its ſeeds have been 
improperly called clove feeds, from their flavour, and in England are known by 
the name of Jamaica pepper, .or-all-ſpice. | 

Logwood is ſo heavy as to ſink in water, hard, compact, of a fine. grain, ca- | 
pable of being roliſhed, and fcarcely ſuſceptible of decay. Its rr co · 
Jour is red, —_—— with orange, yellow, and black. 


In E the; name © of Jamaica at 8 ie te beter pci of n. 
the inferior Ys brought from Honduras, Hamilton. Fr 
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For uſe, its juice as it is commonly called may be extracted by decoction with 
water. It yields its colour both to ſpirituous and watery menſtrua. Alcohol 
extracts it more readily and copiouſly than water. The colour of its dyes is a 
fine red, inclining a little to violet or purple, which is principally obſervable in 
its watery decoction. This, left to itſelf, becomes in time yellowiſh, and at 
Jength Plask. Acids turn it yellow: alkalis deepen its colour, and give it a 
purple or violet hue. Vitriolic, nitrous, and muriatic acids produce in it a 
ſmall quantity of a precipitate, which is ſome time in ſeparating, and its colour, 
with the vitriolic acid, is a dark red; with the nitrous, feuillemort; with the 
muriatic, a lighter red. The ſupernatant liquor is tranſparent, of a deep red 
colour with the vitriolic and muriatic acids, and yellowiſh with the nitrous. The 
acid of ſugar forms a light marone precipitate ; the liquor remaining tranſparent, 
and of a yellowiſh red. The acetous acid acts nearly in the fame manner, ex- 
cept that the colour of the precipitate is a little deeper. Tartar gives the ſame 
preci pitate as vinegar, but the liquor remains turbid, and more inclined to yel- 
low. Fixed alkali occaſions no precipitate, but changes the decoction to a deep 
violet, which afterwards becomes nearly brown. Alum produces a pretty co- 
pious precipitate, of a lightiſh violet colour; the liquor remaining vi Met, and 

nearly tranſparent. Alum and tartar occaſion a dark red precipitate in tolerable 
quanti'y ; the liquor remaining tranſparent, and of a yellowiſh red. Vitriol of 
iron gives it inſtantly a blueiſh black colour, like that of ink; a pretty copious - 

precipitate of the ſame colour is produced, and the liquor remains turbid a long 
while; but if it be ſufficiently diluted, and eſpecially if there be a ſmall exceſs of 
the vitriol, all the black matter is at length depoſited. Vitriol of copper pro- 
duces a very copious precipitate, of a browner and leſs bright black than the 
preceding: the liquor remains tranſparent, and of a very deep browniſh or yel- 
lowith red. Sugar of lead inſtantly occaſions a black precipitate, with a ſlight 
reddiſh tinge; the liquor remaining tranſparent, and of the colour of very pale 
beer. Laſtly, tin diſſolved in aqua regia forms immediately a precipitate of a 
very fine violet or purple, almoſt prune de Monſieur: the ſupernatant liquor is 

very clear, and perfectly colourleſs. _ | * 

Stuffs would take only a ſlight and fading colour from decoction of logwood, . 
if they were not previouſly prepared with alum and tartar. A little alum is added 
alſo to the bath. By theſe means they acquire a pretty good violet. | 

A blue colour may be obtained from logwood, by mixing verdegris with the 
bath, and dipping the cloth till it has acquired the proper ſhade. 2. 

The great conſumption of logwood is for blacks, to which it gives a luſtre and 
velvety caſt, and for greys of certain ſhades. It is alſo of very extenſive uſe for 
different compound colours, which it would be difficult to obtain of equal beauty 
and variety, by means of drugs affording a more permanent dye. 

Juice of logwood is frequently mixed with that of braſil, to render colours 
deeper; their proportion being varied according to the ſhade deſired. ; 

Logwood is uſed for dyeing filk violet. For this the filk muſt be ſcoured, 
alumed, and waſhed; becauſe without aluming it would take only a reddiſh 

tinge, that would not ſtand wetting. To dye filk thus, it muſt be turned in a 
cold decoction of logwood, till it has acquired the proper colour: if the decoction 
were uſed hot, the colour would be in ſtripes and uneven. Fe 

Bergman has already obſerved, that a fine violet might be produced from 
logwood, by impregnating the filk with ſolution of tin. In fact, we may 
thus obtain, particularly by mixing logwood and braſil in various proportions, 

4 ; 5 | a great 
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a 2 number of fine ſhades, more or leſs inclined to red, from lilac te 
violet. ‚ | | 


If decoction of log wood be ſubſtituted for that of braſil in the proceſs commu- 
nicated by Mr. Brown, a fine violet colour will be obtained; and if the two be 


mixed, we ſhall have ſhades of puce colour, and prune de Monſieur, more or leſs 
1nclining to red., See BRAZIL. Woop. | 


The remarks made on braſil are alſo applicable to logwood, the colouring mat- 
ter of which exhibits ſimilar properties. Berthollet. : Pie! 
LUDUS HELMONTII. An indurated marle, compoſed of various pieces 
of a whitiſh brown colour, ſeparated into a great number of polygonous com- 
partments, the boundaries of which are formed of matter of a lighter colour 
than the reſt. According to Bomare, the ludus ſtellatus Helmonui, found in 
the county of Kent, is covered with a kind of {triated ſelenite, reſembling the 
zeolite. | : £ | 1 : 7 Won 
It is for the moſt part of a globoſe figure, ſeldom flat, but often convex on the 
outſide. And ſometimes with a concave ſurface. it | | 
According to Wallerius, the ludus Helmontii loſes by calcination about half of 
its weigM; and, on being urged by fire, is melted into a black gloſly flag. It 
efferveſces ſtrongly with aqua fortis, and this ſolution is of a yellow colour. But 
what ſeems very extraordinary, by adding to it ſome oil of tartar per deliquium, 
bubbles are emitted, from which a great number of ſlender black threads, er 
filaments, are produced, ſticking like a cobweb to the ſides and bottom of the 
veſſel. | 
This ſtone is found quite ſeparate by itſelf, as well as various ſtalagmites, and 
eruſtaceous bodies, on the ſtrata of argillaceous earth, in various parts of Europe, 
chiefly in Lorrain, Italy, England (in the counties of Middleſex and Kent), 
and elſewhere. | 
LUMACHELLA. A conglutinated, calcareous ſtone, compoſed of ſhells 
and coral, united together by a cement of the ſame nature. When they have 
many colours, they are called marbles, and employed as ſuch. In the iſland of 
Gottland there is hat one of this kind of one colour only, which on that account 
is not called marble, or uſed as ſuch. | 
LUNA. The alchymiſt's term for filver. | | 
LUNA CORNEA. The combination of marine acid and filver. See 
SILVER. 1 N | 5 
LUNAR CAUSTIC. The nitre of filver, fuſed in a low heat. See 
Sur.veR. | ? | 
LUTE. In many chemical operations, the veſſels muſt be covered with 
ſomething to preſerve them from the violence of the fire, from being broken or 
melted, and alſo to cloſe exactly their joinings to each other, to retain the ſub- 
ftances which they contain, when they are volatile and reduced to vapour. For 
this purpoſe ſeveral matters are employed, called in general lutes. { 
The lutes with which glaſs and earthen ware retorts are covered, ought to be 
compoſed of nearly equal parts of coarſe ſand and refraftory clay. Theſe matters 
art to be well mixed with water and a little hair, ſo as to form a liquid paſte, with 
which veſſels are to be covered, layer upon layer, till it is of the required thick- 
neſs. See CoartincG. „ | = 
The ſand mixed with the clay is neceſſary in this Jute, to prevent the cracks 
which are occaſioned by the contracting of clay during its drying, which it always 
does when it is pure. The hair ſerves alſo to bind the parts of the lute, * to 
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keep it applied to the veſſel: for, notwithſtanding the ſand which is intro- 
duced into it, ſome cracks are always formed, which would occafion pieces of 
it to fall off. | n 
The lutes with which the joinings of veſſels are cloſed, are of different kinds, 
according to the nature of the operations to be made, and of the ſubſtances to be 
diſtilled in theſe veſſels. | Sor Fu 3 
When vapours of watery liquors, and ſuch as are not corroſive, are to be con- 
tained, it is ſufficient to ſurround the joining of the receiver to the noſe of the 
alembic, or of the retort, with ſlips of paper or of linen, covered with flour-paſte. 
In ſuch caſes alſo flips of wet bladder are very conveniently uſen. 
When more penetrating and diffolving vapours are to be contained, a lute is to 
be employed of quick-lime ſlaked in the air, and beaten into a liquid paſte with 
Whites of eggs. This paſte is: to be ſpread upon linen flips, which are to be ap- 
plied exactly to the joining of the veſſels. This lute is very convenient, eaſily 
dries, becomes ſolid, and ſufficiently firm. | Ps Mr ns To 
Laſtly, when ſaline, acid, and corrofive vapours are to be contained, we mult 
then have recourſe to the lute called fat lute. This lute is made by forming into 
a paſte ſome dried clay finely powdered, fifted through a filken ſearce, and 
moiſtened with water, and then by beating this paſte well in a mortar with boiled 
linſeed oil, that is, oil which has been rendered drying by litharge diſſolved in 
it, and fit for the uſe of painters. This lute eaſily takes and retains the form 
given to it. It is generally rolled into cylinders of a convenient ſize. Theſe 
are to be applied, by flattening them, to the joinings of the veſſels, which ought 
to be perfectly dry, becauſe the- leaſt moiſture would prevent the lute from ad- 
hering. When the joinings are well cloſed with this fat lute, the whole is to be 
covered with ſlips of linen ſpread with lute of lime and whites of eggs. Theſe 
| ſlips are to be faſtened with pack-thread. The ſecond lute is neceſſary to keep 
on the fat lute, becauſe this latter remains ſoft, and does not become ſolid enough 
to ſtick on-alone. 3 5 
Lx COPODIUM. The fine duſt of lycopodium, or puff: ball, is called hy 
ſome, on account of its great inflammability, vegetable ſulphur. The puff. b 
is the feed - veſſel of a ſpecies of moſs named by Tournefort Muſcus ſquamoſus 
vulgaris repens clavatus; and the duſt is properly the ſeeds of the plant. There 
are ſundry other vegetables, as polypodies, ferns, corniferous trees, &c. whoſe 
ſeeds are like a yellow, impalpable farina, ſo ſubtle as to be blown away by the 
leaſt motion of air: it is this duſt which has given riſe to ſome reports of ſhowers 
of brimſtone. a | SIT SEED 
The duſt of lycopodium, diffuſed or ſtrewed in the air, takes fire from a 
candle, and burns off like a flaſh of lightning, with a conſiderable noiſe. It is 
uſed in the London theatres. A quantity laid together upon burning coals does 
not flame, but ſmokes away with a fetid ſmell; burned in a red-hot crucible, it 
leaves a very ſmall proportion of a light cobweb- like matter. It does not, as 
fome report, take fire from flint and ſteel, nor explode like gunpowder ; nor 
does it ſeem to detonate more violently with nitre than other inflammable matrers 
do. Olearius relates, that the Ruſſians employ much of it in fire-works, but does 
not inform us in what manner. i | 5 
I) here is a curious experiment of taking a ſhilling from the bottom of a veſſel 
of water without wary the hand. It is ſaid to be done by ſtrewing a ſmall 
quantity of the duſt of lycopodium on the ſurface of the water, which it fo 
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ſtrongly repels, as to form a covering for the hand, and defend it from the contact 
of the water. | ; WM 

Neumann examined this ſubſtance. It appears to contain a reſinous matter, 
and an oily one of the expreſſible kind, intimately combined together, ſo as to 
be both extracted, at leaſt in part, by rectified ſpirit of wine: on inſpiſſating the 
tincture, the oil ſeparated, remained permanently fluid, and would not unite 
again even with the reſinous extract: it is remarkable that pure ſpirit would no 
longer touch this reſin any more than the oil. The quantity thus extracted from 
an ounce of the powder amounted only to a dram: water did not take up near 
ſo much; it was with great difficulty he obtained by water eight grains of extract 
from an ounce. Both the water and ſpirit aroſe in diſtillation unchanged. 

By deſtructive diſtillation in an open fire, he gained a large proportion of em- 
pyreumatic oil, no leſs than two ounces and a half from four: this was preceded, 
not by an acid liquor, which moſt vegetables yield on the fame treatment, but by 
an alkaline one: the black coal remaining in the bottom of the diſtilling veſſel 
weighed five drams. | 33 
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ACE, one of the exterior coverings of the nutmeg, is at firſt of a purpliſh 
red colour, which changes before it arrives among us to an orange yel- 
low, and by long keeping grows paler and paler. Mace is a warm aromatic, 
like the nutmeg, accompanied with a degree of bitteriſhneſs ; and like that ſpice 

alſo contains both an eſſential and expreſſible oil. | 
From ſixteen ounces of mace, Neumann obtained with rectified ſpirit four 
ounces and a half of extract, which retained ſome of the expteſſible, and the 
more ponderous part of the eſſential oil, the lighter ariſing towards the end of the 
inſpiſſation, and impregnating the diſtilled ſpirit : from the reſiduum were ob- 
tained two ounces and a half of gummy extract, with five drams of eſſential oil, 
which aroſe during the inſpiſſation, and ſunk to the bottom of the diftilled water: 
the refiduum gave with rectified ſpirit three ounces of an oily extract, eight 
ounces and a half remaining undiſſolved. The watery extract has an unpleaſant 
ſomewhat faline taſte, which that of nutmegs has nothing of. On expreſſion, 
mace yields an oil lefs conſiſtent than that of nutmegs, and which is uſually 
brought from the Eaſt Indies in glaſs or porcelane veſſels. | 
MACERATION. The ſteeping of a body in a cold liquor. It does not 
differ from Diotsriox, excepting that the term is never uſed when the tempe- 
rature of the maſs is raiſed beyond that of the ſurrounding air. It is obvious that 
maceration, or digeſtion without heat, muſt be uſed in all requiſite caſes wherein 
the fugitive nature of ſome of the component parts of the ſubject of examination, 
3 | or 


M AD (459 )) MAP 


or its diſpoſition to become changed by heat, renders. the proceſs of digeſtion, 
aſſiſted by heat, unfavourable to the intended analyſis. _......- ©} - BE 
 MADDER. The following article is chiefly extracted from | Berthollet's 
Treatiſe on Dyeing. Madder, a ſubſtance very extenſively employed in dyeing, is 
the root of a plant which Linnæus divides into two ſpecies ; the firſt, rubia 
tinctorum foliis ſenis ; the ſecond, rubia peregrina foliis quaternis. Of the firſt 
there are two varieties, the cultivated madder and the wild madder, called alſo 
rubia ſylveſtris monſpeſſulana major. | dy HT SS ee 
Although madder will grow both in a ſtiff clayey ſoil, and in ſand, it ſucceeds 
better in a moderately rich, ſoft, and ſomewhat ſandy. ſoil : it is cultivated in 
many of the provinces of France, in Alſace, Normandy, and Provence: the 
| beſt of European growth is that which comes from Zealand. 
There are various methods of cultivating and preparing madder, and many 
treatiſes have been written on the ſubject: that of M. Duhamel may be con- 
ſulted, but more particularly that of M. Le Pileur d' Apligny, ; publiſhed at 
the end of bis Art of Dyeing Threads and Cotton Stuff. 
be madder prepared for dyeing is diſtinguiſhed into different ſorts: that ob- 
tained from the principal roots is called grape madder (garance grape); the 
non grape is that which is produced from the ſtalks, which by being buried in 
the earth are transformed into roots, and are called layers (couchis): each of 
theſe kinds is ſub- divided into robee, mi-robee, non-robee, ſhort, or mull, 
mile). Be | . ys, Gre + api 
A When the madder roots are gathered, the layers are ſeparated from them, to 
form the non grape; and ſuch of the fibres of the roots as do not exceed a certain 
degree of thickneſs are added, as are alſo thoſe roots which are too thick, and 
which contain a great deal of heart or ligneous part; the beſt roots are about 
the thickneſs of a goofe quill, or at moſt. of one's little finger; they are ſemi- 
tranſparent, and of a reddiſh-colour ; they have a ſtrong ſmell, and the bark is 
ſmooth, 1 ile | Wb $237 eee | 
| When the madder is gathered and picked, it muſt be dried; in order to render 
it fit for grinding and being preſerved : in warm climates it is dried in the open 
air; in Holland, by means of ſtoves, which ſometimes communicate too great 
a degree of heat, and change its colour by an admixture of fuliginous particles. 
Hellot aſcribes the ſuperiority of the madder which comes from the Levant, to 
the circumſtance of its having been dried in the open ait. 
After the root has been dried, it muſt be haken in a ſack, or. lightly beaten 
on a wooden hurdle, after which it muſt be ſifted or winnowed. In this way the 
earth is ſeparated from it, and the billon is removed, a name by which the ſmall . 
| Toots and their bark are diſtinguiſhed. After this, nothing remains but to re- 
duce it to powder, which may be done by a vertical millſtone, or by peſtles, or 
even by a common ſnuff- mill. !( one Shouts Heli 
All the parts of the madder cannot be powdered with equal facility ; the outer 
bark and ligneous parts are more eaſily pounded than the parenchymatous parts, 
Advantage is taken of this circumſtance in order to ſepatate thoſe paris, as they 
do not all give the fame colour; the outer bark, as well as the wood within, af- 
fords a yellowiſh colour, which ſpoils the red we wiſh to obtain. This ſeparation 
_ eſtabliſhed the diſſinction of , madder into .xobte, mi;robge,, and courte, After 
the firſt operation of the mill, the madder is paſſed through a ſieve, with a 
cover fitted to it, by which means, what is called the hort madder, which is 
intended for tan and mordorè colours, is obtained; the remainder is again ground 
0 : 3N2 — and 
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and fifted, and thus the mi- robẽe is obtained; and a third operation affords the 
 robee. The madder thus powdered is to be preſerved in a dry place, well packed 

in caſks, where from its natural unctuoſity it concretes into lumps. 5 
Mr. Beckmann agrees with Mr. Hellot in opinion, that the heat of ſtoves 
injures the colour of madder, and that it would be better to dry it in the air 
only, the effect of which might be promoted by various means. He finds that 
common ovens, immediately after the bread is taken out, may be uſed inſtead 
of the Dutch ſtoves, when artificial heat is to be employed. M. D'Ambourney + 
has made ſome intereſting experiments on madder; he thinks, that the freſh root 
may be uſed in dyeing, with as much advantage as the powdered. He obſerved 
that four pounds of 45 freſh are equal to one of the dried, although in the dry- 
ing ſeven-eighths of its 1 are loſt; the expence of ſtoving, packing, and 
ſifting is ſaved; and it is only neceſſary to take care that the roots be thoroughly 
waſhed in a current of water as ſoon as they are taken out of the ground; they 
are afterwards cut into pieces, and bruiſed by the vertical mill. In dyeing with 
the freſh roots, on account of the quantity of water they contain, we muſt take 
care not to put too much water into the bath. Mr. Beckmann ſubſcribes to M. 
D'Ambourney's opinion, though he has conſtantly made one obſervation which 
 Teems to contradict it, that madder is more fit for dyeing, after having been pre- 
ſerved for two or three years, than when freſh. | | 

In the neighbourhood of Smyrna, and in the iſland of Cyprus, a kind of 
madder 1s cultivated, which affords a more lively red than that raiſed in Europe; 
on which account, it is employed in the preparation of the Adrianople red. In 
the countries where it grows it is called chioehorza, and hazala, but it is com- 
monly known by the name lizari. It is now cultivated in Provence, and Mr. 
Beckmann has raiſed it with great ſucceſs at Gottingen. 

The red colouring matter of madder may be diffolved in alcohol, and on 
evaporation, a refiduum of a deep red is left. Fixed alkali forms in this ſolution 
a violet, the vitriolic acid a fawn-cojoured, and the vitriolated tartar a fine red 
precipitate. Precipitates of various ſhades may be obtained by alum, nitre, 
chalk, ſugar of lead, and the marine ſalt of tin. | - | 
When madder is macerated in ſeveral portions of cold water ſucceſſively, the 
laſt receives only a fawn colour, which appears entirely different from the pecu- 
har colouring particles of this ſubſtance, and reſembles that which is extracted 
from woods and other roots: this fawn-coloured ſubſtance does not perhaps be- 
long to the pulp, but is peculiar in the ligneous and cortical parts, | 

After Berthollet had by repeated boiling exhauſted the madder of ſuch co- 
louring parts as are ſoluble in water, it ſtil! retained a deep colour, and alkali 
extracted from it much colouring ſubſtance: the reſiduum which ſtill remained 
coloured was very inconſiderable; fo that the pulp appears to be entirely com- 
poſed of colouring matter, a large part of which is not ſoluble in ſimple water. 

Aerated muriatic acid, employed in ſufficient quantity to change an infuſion 
of madder from a red to a yellow colour, produces a ſmall quantity of a very 
pale yellow precipitate; and the ſupernatant liquor is tranſparent, retaining a 
greeniſh yellow colour, more or leſs deep according to the quantity and ſtrength 
of the acrated muriatic acid. 901 To RY Sts, 3 

The quantity of this liquor required to deſtroy the colour of a decoction of 
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3 is double what is neceſſary to * that of a decoction of an equal 
weight of braſil wood; which proves that the colouring particles of madder are 
much better 8 to reſiſt the influence of the air, than thoſe of braſil wood. 
They would be eafily changed, however, if not rendered fixed, by mordants. On 
this ſubje&, Berthollet relates ſome experiments made by the celebrated Mr. 
Watt upon the beſt Zealand madder, and communicated to him. 

A. This madder is of a browniſh orange colour, and of the confiſlence of a 
coarſe powder, poſieſſing a flight degree of coheſion; it attracts moiſture, in 
which caſe it loſes its properties, ſo as to become unfit for the purpoſes of dyeing. 

B. With water it affords an infuſion of a browniſh orange colour; its colour 
cannot be extracted without a copious addition of water. Margraff directs three 
quarts of water for two ounces of madder. Its colouring particles may be ex- 
tracted either by hot or cold water; to the latter it appears to give a more beau- 
tiful colour; its decoction is browniſh. | 
C. When an infuſion or decoction of this drug i is ſlowly evaporated in an open 
veſſel, a pellicle is formed on the ſurface, which gradually falls to the bottom; 
after which freſh pellicles are ſucceſſively formed until the eyaporation is finiſhed. 

D. The extract thus prepared is of a dark brown; it partly diſſolves in water, 
to which it communicates a lightiſh brown colour. 

E. The intuſion let to digeſt for ſome days in an open veſſel, which ſhould 
be of ſuch a height that the liquor reduced to the form of vapour may fall 
back again, depoſits, dark brown. pellicles. The liquor remains of a browniſh 
colour, and the pellicles are ſoluble jn water, but with difficulty. 15 
F. Alum forms in the infuſion B a deep browniſh red precipitate, compoſed 
of pellicles, and the ſupernatant liquor is of a yellow colour inclining to brown. 

G. Mixed alkalis precipitate from this laſt liquor a lake of a blood red colour, 
which has greater or leſs intenſity, according to the quantity of alum that has 
been diffolved in it. In this way, a blood red lake may be obtained; but we 
cannot, by any means hitherto. known, give it the brightneſs of cochineal lake: 
in oil it is tranſparent, but in water it is opake and without beauty. 

H. If a ſuperabundant quantity of alkali be employed, the precipitate is re- 
diſſolved, and the liquor becomes red. | 
I. The lake precipitated by vegetable alkali is of a more beautiful colour than 
that by the mineral alkali. 

K. Calcareous earth precipitates a more dark and brown coloured lake chan 
alkalis, particularly if it forms lime water. 

L. If a few drops of alkali are added to the water employed in making the 
infuſion B, the infuſion extracts many colouring particles of a deep red border- 
ing on brown. iſt. Alum precipitates a deep brown lake from this infuſion. 
_ 2dly. Acids added in ſmall quantity change it to a yellowiſh colour, and in 
greater quantity render it a brown yellow, but they precipitate nothing from it. 
3dly. This infuſion] evaporated to dryneſs forms a gummy extract, which eafil) 
difolves 1 in water, "TE, 

M. If the infufion B be made with water very ſlightly de with a mi- 
neral acid, it is yellowiſh. 1ſt. This liquor by long digeſtion becomes of a 
greeniſh brown, and the yellow appears to be deſtroyed. - 2dly. The addition of 
an alkali reſtores the red colour, and the infuſion then affords, on evaporation, * 
extract which readily diſſolves in water. | 

N. If mild 8 be added to the water uſed for the infuſion B, the infuſion 
is of a clear b red and on evaporation forms a blood red extract, which 
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readily diſſolves in water. 1ſt. A ſolution of this extract, which is employed as a 
red ink, when expoſed to the 35 — of the fun becomes yellow. 2dly. Alum 
precipitates from this infuſion a ſmall quantity of an ill-coloured lake. zdly. 
Alkalis give it a redder and more fixed colour. | How yer L 
DO. It the infuſion be made with a ſolution of alum, it is of an orange yellow. 
This infuſion precipitated by an alkali, affords a lake reſembling that of F, bur 
its colour is not fo good. h e oe. 
P. A ſolution of ſugar of lead added to the infuſion B, forms a browniſh red 


o + * * 


Qt. The infuſion B being mixed while hot with the infuſion of cochineal, a 
| browniſh red precipitate, 'bordering on a deep purple, was formed, of difficult 
ſolubility. in water; by continuing the digeſtion, a greater quantity of this preci- 
pitate appeareg., 1ſt, A pattern ſoaked in the preparation which the linen printers 
'uſe, having been dyed in this mixture, took a browniſh red colour; and after 
having been boiled in a ſolution of ſoap, the colour appeared pretty good. 
2dly. The ſolation of ſoap became very red, but communicated a very indiffe- 
rent colour to paper. | | | 1 49 
Wool would receive from madder, as has been already ſtated, only a periſhable 
colour, if its colouring particles were not fixed by a baſe which occaſions them 
to combine with che off more intimately, and which in ſome meaſure defends 
them from the deſtructive influence of the air. For this purpoſe, the-woollen 
ſtuffs are firſt boiled for two or three hours with alum and tartar, after which they 
are left to drain ; the are then ſlightly wrung and pur into a linen bag, and 
carried into a cool place, where they are ſuffered to remain for ſome days: 
1 Jute of alum and tartar, as well as their proportions, vary much in 
different manufactories. Hellot recommends five ounces of alum and one ounce 
of tartar to each pound of wool; if the proportion of tartar be increaſed to a 
certain degree, inſtead of a red, a deep and durable cinnamon colour is pro- 
duced, becauſe, as we have ſeen, acids have a tendency to give a yellow tinge to 
the colouring particles of madder. Mr. Poerner ſomewhat diminiſhes the propor- 
tion of tartar, he directs that it ſhould be only one ſeventh of the alum ; Scheffer, 
on the contrary, directs that the quantity of tartar ſhould be double that of the 
alum; but Berthollet found that, by employing one half tartar, the colour ſenſibly 
bordered more on the cinnamon than when the proportion was only- one fourth 
of the alum. | | | | | rena 
In dyeing with madder, the bath muſt not be permitted to boil, becauſe that 
degree of heat would diſſolve the fawn- coloured particles, which are leſs ſoluble 
than the red, and the colour would be different from that which we wilh to ob- 
ann JE | Neolt 
'When the water is at a degree of heat which the hand can bear, Hellot di- 
rects us to throw in half a pound of the beſt grape madder for each pound of 
wool to be dyed, and to ſtir it well before the wool is put in, wbich muſt remain 
for an hour without boiling ; but in order to be more certain of the dye, it may 
be boiled for four or five minutes towards the end of the operation. Mr. Beck- 
mann adviſes the addition of a little alkali to the madder bath; Berthollet ap- 
proves the plan in the dyeing of thread and cottons. * f | 
855 6 J 
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By this proceſs reds are obtained, which are never ſo beautiful as thoſe produced 
even by kermes, much leſs thoſe from lake and cochineal ; but as they coſt but 
little, they are uſed for common low- priced ſtuffs. The madder reds are ſome- 
times roſed with archil and brafil wood, in order to render them more beautiful 
and more velvety ; but the brightneſs given them in this way is not laſting. 7 
IT be quantity of madder which Ng Ea employs, 1s only one third of the 
weight of the wool, and Scheffer adviſes only one fourth. Mr. Poerner ſays, 
that having added to the alum and tartar, a quantity of ſolution of tin of equal 
weight with the tartar, and, after two hours boiling, having let the cloth remain 
in the bath that had been left to cool for three or four days, he dyed it in the 
uſual way, and obtained a pleafing red. He deſcribes another proceſs, in which, 
after having prepared the cloth by the common boiling, he dyed it in a bath bur 
ſlightly heated with a larger quantity of madder, tartar, and ſolution of tin; he 
let the cloth remain twenty-four hours in the bath, and after it had become cold, 
he put it into another bath made with madder only, and there left it for twenty- 
four hours: in this way he obtained a pleaſing red, ſomewhat clearer than the 
common red, and bordering a little on a — According to Scheffer, by 
boiling wool with a ſolution of tin, the quantity of which he does not mention, 
with one fourth of alum, and by dyeing with one fourth of madder, an orange 
red is obtained. | | | | 

Bergmann ſays, that if, without boiling the wool, it be dyed with one part of 
a ſolution of tin, and two parts of madder, it acquires a cherry colour, which 
when expoſed to the air acquires a deeper tinge. 5 


If wool be boiled for two hours with one fourth of vitriol of iron, then waſhed, 
and afterwards put into cold water with one fourth of madder, and then boiled 
for an hour, a coffee colour is produced. Bergmann adds, that if the wool has 
not been ſoaked, and if it be dyed with one part of vitriol of iron and two of 
madder, the brown obtained borders upon a red. | ELF bh ET 
According to theſe chemiſts, by employing vitriol of copper as a mordant, 
we obtain from madder a clear brown aa. on yellow. A colour of the 
ſame kind will be produced, by dyeing the wool fimply ſoaked in hot water, with- 
one part of vitriol of copper and two of madder : if equal parts of theſe two 
ſubſtances be uſed, the yellow will be ſome what more obſcure, bordering on a. 
green; in both theſe caſes, the colour does not become darker by expolure to 
the air. | 72 | ay | . 
Berthollet employed a ſolution of tin in various ways, both in the preparation. 
and in the maddering of cloth. He uſed different ſolutions, of tin, and found 
that the tint was always more yellow or fawn-coloured, though ſometimes brighter 
than that obtained by the common procels, 3 N 
Madder does not afford a colour ſufficiently bright for dyeing ſilk; but De la 
Folie has given us a procefs for employing it for this purpole. © 
Half a pound of alum is to be diffolved in each quatt of hot water, to which 
two ounces of pot-aſh are to be added: after the efferveſcence has ceaſed, and 
the liquor has begun to grow clear, the filk muſt be ſoaked in it for two hours ; it 
is then to be waſhed, and put into a. madder bath. Silk dyed in this way becomes 
more beautiful by the foap proof . Scheffer gives us a ſomewhat different pro- 
ceſs; the ſilk is to be alumed in a ſolution of four ounces of alum with fix drams- 
of chalk for each pound of ſcoured filk ; when a ſediment is formed, the ſolution. 
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is to be decanted ; and after having become quite cold, the filk is to be put into 
it, and to be left eighteen hours; it is then to be taken out and dried, after which 
it is to be dyed with an equal weight of madder, when it takes a pretty good, 
but rather dark red. Mr. Guliche alſo deſcribes a proceſs for dyeing filk with 
madder*; for one pound of filk he orders a bath of four ounces of alum, and 
one ounce of a ſolution of tin; the liquor is to be left to ſettle, when it is to be 
decanted, and the filk carefully ſoaked in it, and left for twelve hours ; and after 
this preparation, it is to be immerſed in a bath containing half a pound of mad- 
der heed by boiling with an infuſion of galls in white wine; this bath is to be 
kept moderately hot for an hour, after which it is to be made to boil for two 
minutes. When taken from the bath, the ſilk is to be waſhed in a ſtream of 
water, and dried in the ſun. Mr. Guliche compares the colour thus obtained, 
which is very permanent, to the Turkey red. If the galls are left out, the colour 
is clearer. A great degree of brightneſs may be communicated to the firſt of 
theſe, by afterwards paſſing it through a bath of brafil wood, to which one ounce 
of ſolution of tin has been added: the colour thus obtained, he ſays, is very 
beautiful and durable. | ee 435 MCT 
Madder is uſed for dyeing linen and cotton red, and even for giving them 
many other colours by means of different admixtures; it is the moſt uſeful of all 
the colouring ſubſtances employed in this kind of dyeing. It is proper to enter 
into a ſomewhat minute detail of the different means by which this kind of dye 
may be rendered more certain, more beautiful and varied, Thread does not ſo 
eaſily take a colour from madder as cotton, but the proceſſes which ſucceed beſt 
for the one are likewiſe preferable for the other. HOO Ve 
The madder red of cotton is diſtinguiſhed into two kinds: one is called ſimple 
madder red; the other, which is much brighter, is called Turkey or Adrianople 
red, becauſe it comes from the Levant, and has ſeldom been equalled in bright- 
neſs or durability by our artiſts. | wat 
Madder reds likewiſe differ very much in brightneſs and permanency according 
to the proceſſes employed. We are indebted to Mr. Vogler for ſome very in- 
tereſting experiments on this ſubject. He firft confiders the mordants, and after- 
wards the preparation of the madder bath +. | a 
Ihe firſt mordant he tried, conſiſted of a ſolution of three drams of Roman 
alum in fourteen ounces of water. Thread and cottons boiled for ſome minutes 
in this ſolution, and afterwards paſſed through the different madder baths, which 
will be hereafter deſcribed, took a flight poppy-coloured red. Our author ob- 
ſerved in this, and many other experiments, that Roman alum was much better 
than common alum, and gave greater SHOE to the colours. He alwaysu ſed 
yellowiſh thread and cotton, which he firſt leyed, then waſhed and dried. | 
The above proportion of alum appeared to him the beſt ; yet though he re- 
ed the aluming three times, he was not able to gi /e the thread and cotton a 
good colour. The addition of the ſmalleſt quantity of any kind of acid rendered 
N paler ; the addition of arſenic produced no effect; ſheep and cow-dung, and 
album grecum, added to the mordant, as alfo urine employed inſtead of water 
to diflolve the alum, contributed ſomewhat, but not much, to ſtrengthen the 
colour. Common falt and fal-ammoniac had more effect, but theſe ſalts ren- 
dered the colour more dull; lime water acted very much in the ſame way. The 
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ſubſtances which had the beſt effect were gum arabic, ſtarch, anne ſeed, and 
above all, glue. The author ſays he has attempted to impregnate thread and 
cotton with fiſh oil, hogs lard, and olive oil, but without ſucceſs. The gaſtric 
Juice and-the ſerous part of che blood of animals act like the glue. 

The thread and cotton may be ſoaked alternately in a ſolution of glue and a 
ſolution of alum, or the glue may be diſſolved with the alum, in the proportion 
of from one dram and a half to four drams, with che quantity of alum directed. 
It is neceſſary to chooſe fine glue. This ſubſtance uſed vnd. lems: ee a 
more ſaturated colour, but without alum the red is duſk y. 8 
The marine and. nitrous ſalts of clay not only produce: a more \inteaſe and 
durable red than alum, but the tint is pleaſanter, more eſpecially when the 
nitrous ſalt is employed. In general, marine ſalts render the colour darker, 
more ſaturated, and more ee Comoſvs ſablimate aden the {amo 
| Having diſſolved in a — ley of potalbs as — povidered; den; — 

as it would take up with the aſſiſtance of heat, and mixed this ſolution, which 
had been diluted with two parts of water, with a ſaturated ſolution of alum, the 
mixture became turbid, and of the conſiſtence of Jelly ; it recovered eee, 
rency on adding gradually a ſolution of alum. 

Thread and cotton ſoaked for twelve hours in this mordant, hw ec ot 
dried received from madder a beautiful well ſaturated colour. Thread and cot- 
ton, which had been for fix hours in aqua regia, and afterwards waſhed and 
dried, took from madder a more beautiful and durable colour than that which 
dyers er from annotta; ſome bad madder, by means of this many —— 
ed a yellowiſh brown, of an agreeable hade. 

- This colour may be changed into a ee reds 3 may be . 
pared with the moſt beautiful colours of this hue, obtained from braſil wood and 
cochineal, by firſt ſoaking the ſtuff in a ſolution of alum. and common talc, and 
boiling'it a ſecond time with maddert ET 

Mr. Vogler macerated for a night three drams of pot-aſh wich an equal quan- 
tity of common madder in a pound of water; hie then applied a boiling heat, and 
put into it ſome thread and ſome cotton, mind after half a quarter of an hour's 
boiling, he took it out, rinſed and dried it, then ſoaked it in a ſolution of alum 
and common ſalt, after which he paſſed it through a ſolution of glue, and at lait 
dipped it in a madder bath; it took a fine full red. 

If to the preparation of madder and pot-aſh annotta be added, the three and 
cotton take in this bath a beautiful orange colour; it is thus that the dyers in 

many places prepare that colour, but it is not ſo durable as that above deſcribed. 

If inſtead of pot-aſh Roman alum be employed, a colour is obtained which is 
at firſt weak, though more lively than with the pot-aſh, and on going on with 
the proceſs a fine full red is obtained. 

By giving a weak madder colour to ed and cotton that have been 5 
by nfrerwards, Ok ing them in a ſolution of alum and ſalt, impregnating them 
with glue, and dyeing theny a; foto die ina madder bath, they take a beaui- 
fibirary lifelysed 5s 195d & boawborq noni to et on iO ,, 
b. „ba bel af Thread) and bottpificolourtd by two maddevings - was very much 
wiakenetby che nitrohe, vufialic nA muriatid acid died with two parts of 
Water i andibetame morelos leſs pale and qtello wd The actiom of the nitrous acid 
"was the malt ꝙowerful, and that of the muuriatie the N eReſt ; this laſt turned the 
cdlogr browai The vegtiable a action . of 
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alum powerfully diſſolved the colour, rendered it clearer, and at the fame time 
brighter ; pot-aſh and lime-water have the e of — much of its 
colour, and changing it to a deep red. 

Galls diſpoſe thread and cotton to receive the madder colour. Mr. Vogler' he 
preparation for galling conſiſted of five drams of black galls, kept for twenty- 
four hours in a pound of water, which was then boiled for ten minutes, and 
ſometimes he added ſix drams of common ſalt. The galled thread and cotton 
after having received the mordants of alum and ſalt, took with the madder a per- 
fectly ſaturated colour, but which was of a dark red. Thread and cotton ſuc- 
ceſſively impregnated with a ſolution of tin and glue, ſteeped in an infuſion of 
cochineal and galls, waſhed and dried; and afterwards impregnated with the 
alum and ſalt mordant, and laſt of all dyed in a madder bath, received an un- 
commonly beautiful colour, which was very bright and confiderably durable. 
The mordant of alum and corroſive ſublimate, and that of alum and ſalt, gave a 
ſomewhat deeper colour. 

Mr. Vogler was equally ſucceſsful, when inſtead of galls he uſed ſeveral other 
vegetable aſtringents, ſuch as the ground bark of the alder and oak, the pow- 
dered bark of walnut-tree root, flowers and bark of pomegranate, the leaves, 
bark, and tops of the ſumach. He made many experiments with metallic and 
earthy ſalts, all of which, except the aluminous and the ſolution of tin, appeared 
to him to be but little adapted, or RAE hurtful in the dyeing of red : the prin- 

cipal reſults were as follow: 

The ſolution of nitre of lead employed a as a Wendt produced a very loaded 
dirty red inclining to brown. In general, ſolutions of lead uſed as mordants for 
thread and cotton, diſpoſe them abundantly to receive colours from all vegetable 
colouring ſubſtances, but they have always a dark and dirty appearance. Theſe 
mordants may be employed for brown or black colours; the bad brown juſt 
mentioned, for inſtance, will change to a perfect brown of a very beautiful ſhade, 
if paſſed s a mordant of alum and falt, and boiled a ſecond time with 
madder. 1 ra obtained a very fine black, by galling thread and cotton 
. with falt of lead, and then putting them i into a nn of vicriol of 

per, and boiling them in a bath of logwood. 

Cobalt diſſolved in aqua regia produced a very pleaſant OS nexsly tos 
bling à very ſaturated violet, A ſolution of vitriol of mg gave a bad Mac. 
Verdegris diſſolved in vinegar produced the ſame effect. 

The nitrous ſolution of your: produced a much more beautifl and: farurated 
colour. 

Thread and cotton that have received the mordant of virriol of copper or iron, 
take in the madder bath a dirty dull violet colour. 

Mr. Vogler having added the alkaline ſolution of arfenic above ene to 
a moderately ſaturated ſolution of vitriol of copper or iron, produced a turbid 
mixture which efferveſced, and he rendered it tranſparent by adding vitriol of 
iron. Thread and cotton impregnated with this preparation received a beautiful 
ſaturated puce colour, which penetrated them deeply. _ 

The nitrous acid marine ſalts of iron produced a better effect than the vitriolic 
and acetous ſalts of the ſame metal. They afforded a beautiful well ſaturated 
violet colour. The alkaline ſolution of arſenic mixed with earthy and metallic 
falts, generally renders them better mordants for all colours. This likewiſe ren- 
ders the effect of the mordants into which it enters more lafting, fo that the ſtuff 
pennen with it many years before, may be dyed nb diſadvantage; a 

Circ —— 
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circumſtance we do not remark reſpecting any other mordant, excepting a ſolu- 
tion of tin. Vitriol of zinc afforded a weaker violet than vitriol of co 
Vitriol of lime and calcareous nitre produced no effect. Vitriol of manganeſe 


diſcovered ſome though bur little action. Mr. Vogler remarks, that it is always 
neceſſary to rinſe the cotton and thread when they come out of a mordant; if this 


precaution be neglected, a weak colour only is frequently obtained, where a ſtrong 
one was expected, becauſe the particles of the mordant diſperſed through the 
bath, combine with the colouring particles and are precipitated with them; this 


precaution is eſpecially neceſſary, when we dye with 3 which do dot 
contain much colouring matter. | 


Mr. Vogler prepares the madder bark i in different ways. He pe three Ins 


of madder into from fixteen to eighteen ounces of water; he macerated- it: for 
twenty-four hours, then boiled it for a quarter of an hour, introduced the thread 
and-cotton, and boiled them for half a quarter of an hour; he afterwards waſhed 
them in two or three waters, and then dried them in the ſhade: he remarks, 
that the colour of the ſtuff is taken away and deſtroyed by long boiling. 

Freſh urine ſubſtituted for water affords more laſting colours; but in fummer 
it is apt to become very ſoon Air ſo as to > render the infuſion incapable of 
giving the dye. 

One dram of ſheep” $ dung, or album grecurn, produced the fame effect as the 
urine. 


but leſs bright colour. Vitriolated tartar and nitre had no effet. 

Three drams of white ſugar afforded a more beautiful and ſaturated 8 3 
on the addition of four drams of long pepper, it was found to have become 
more capable of reſiſting the nitrous acid. 

One dram or one and a half of ſtarch or gum arabic. thrown i into the bath 
Juſt as it begins to boil, and before the cotton is put in, gives a finer and more 


ſaturated colour ; one dram of EEE ſeed Produced very er the ſame 


effect. 
I in the beste of the digeſtion four an of Spaniſh pepper are added, 
we obtain from the liquor colours that are more durable than the preceding, 
cially if we afterwards add three drams of common ſalt. 
From one ounce to one ounce and a half of glue, in the ſtate of jelly, thrown into 
the liquor as the ebullition commences, affords a particularly beautiful full colour; 
and the addition of three drams of common ſalt not only renders the colour more 
laſting, but preſerves the infufion' from becoming putrid. 

The moſt beautiful colour of all, however, is obtained by mixing 8. drams 


of ox call with the decoction; but at the ſame time it muſt be obterved, that 


this colour is more eaſily deſtroyed by the nitrous acid than any other. 
All the madder baths, except thoſe prepared with urine, glue, and animal 

dung, may be preſerved for a long time without loſing their power. Mr. Vogler 

kept ſome till they became mouldy and fetid, and yet they dyed very wells 


nay, he obſerves that they produced: more durable colours, or, at leaſt, em 5 


which reſiſted the action of the nitrous acid more powerfull : 
utting from thirty-ſix to forty grains of cryſtals of tartar into the bath juſt 


as the tin inen was thrown in, the colour produced was found capable of reſiſting 


the nitrous acid. The vitriolic, nitrous, and muriatic acids, in very ſmall quan- 
tity, produced the ſame effect; in too large a quantity, they weakened the colour 
and rendered it pale. One dram and a half of powdered alum made the ner 


Three drams of common ſalt, or one dn db ammonöng, produced a fuller | 


WA / a AD 


finer, but not more durable; twenty-four drams of corroſive Goblet rendered 
it more obſcure, but more permanent. White arſenic employed in different 
proportions never occaſioned the leaſt change, though dyers frequently uſe it as 
well as orpiment, with a view of making the colour more durable. 

In Mr. Vogler's experiments, cotton always took the colour better than 8 
the difference however was not very great, when he employed linen or hempen 
cloth that had been a little worn, and that had become ſoft to the, touch, 0 
when its texture was looſe and the thread ſlightly twiſted. 

M. Ee Pileur d' Apligny gives a very minute deſcription of che proceſs em- 
ployed at Rouen for dying cotton red; it is as follows: 

The cotton mult be ſcoured, galled witch one part of galls to four of the cotton, 
after which it muſt be alumed with four ounces of Roman alum to one pound 
of cotton, and an equal weight of water; to the ſolution of alum, one twentieth 

part of a ſolution of ſoda, ene of half a ne of ſoda to a ae water, 
muſt be added. 

Some uſe only half the: quantity of 5 — one ſixth leſs of water, which 
4 replace by a ſolution of tartar and arſenic. M. Le Pileur d'Apligny thinks 
thelt laſt ingredients counteract each other. We have ſeen by Mr. Vogler's ex- 
periments, that tartar uſed with the mordant weakens che Nun and that arſenic 
was only uſeful when combined with an alkali. 

Others add ſugar of lead, or the marine ſolution of tin. M. Le Plleur 
d' Apligny adviſes the addition of ſome vinegar to the ſugar of lead, in order to 
| prevent the precipitation which is formed, when it is diffolved in water. 

When the cotton is taken out of the mordant, it is lightly wrung with the 
pin and dried; the colour is more beautiful as the drying is flow..;, They gene- 
rally dye only twenty pounds of cotton at a time; it is better to dye even only 
ten, becauſe when too great a number of hanks are wrought in the copper 1 is 


much more difficult to dye them equally. 


A copper in which ten pounds of cotton are to be dyed, ſhould hold 1 two 
hundred and forty quarts of water, which muſt be heated; when almoſt too hot 
for the hand, ſix pounds and a quarter of good Dutch grape madder are to be 
added, and carefully diſperſed through the bath. When it is well mixed with it, 
the cotton, which has been previouſly put upon the ſticks and placed at the edge of 
the copper, is to be immerſed hank by hank... All the cotton being put into the 
bath, it is to be worked, the hanks on each of che flicks being turned for three 
quarters of an hour, and the bath kept conſtantly at the ſame degree of heat 
without boiling. At the: expiration of this time, the cotton is taken out and 
placed on the edges of the copper, a pint of che above ley of ſoda is to be added 
to the bath; the cotton is then to be returned into the bath, and boiled from 
twelve to fifteen minutes; laſtly, it 1s to be taken out and left to drain, Veda, 
waſhed i in a ſtream, of water, and rung on the pin a ſecond time. 

TVo days afterwards, the cotton receives a ſecond maddering in the proportion 
of eight ounces to the pound, and-is worked about. as in the firſt maddering, 
with this difference, thai no ley is added, and that well water is employed for the 
bath: this maddering being ff ad the cotton is let to cool, waſhed, wrung, 

and dried. 

M. Le Pileur d Apligny doct not think this method of dyeing, by. two baths 
a good one, becauſe it requires more time and fuel, and becauſe the ſecond 
maddering cannot furniſn much dye, the ſalts of the mordant having been ex- 

nf the firſt. He ene another method, in which he E75 N 
8 0 vers 


M A D Cap) WAS 


dyers have already ſucceeded; it conſiſts in aluming the cotton n twice, and then 


dyeing it by one bath only. | 

In order to render this red more e lively, a quantity of warm water, ſufficient 
to moiſten the cotton, is put into a caldron or vat, into which about a pint of 
the ley is to be poured ; the cotton is to be ſoaked in this bath, pound by pound, 

left there for a moment, taken out, wrung, and dried. According to M. Le 
Pileur d' Apligny, this operation is uleleſs; for, as the red cotton is intended for 
making ſtuffs, from whence it is neceſſary to ſeparate the preparation when they 
are to be wrought, the colour of the cotton 1s at the ſame time rendered more 
lively, becauſe it is paſſed through warm water rendered more active by the addi- 


tion of a little ley, When the ſtuffs are taken out of this water, they are walked 
in a ſtream, and ſpread upon the graſs, where the red brightens more than it 


would do by any other operation. 

he red in printed ſtuffs is likewiſe produced by madder, but i it muſt be fixed 
by a mordant. Mr, Wilſon deſcribes that which is uſed for this purpoſe, as 
follows: In four pounds of hot water, (fome employ lime water) three 8 
of powdered alum, and one pound of ſaccharum ſaturni, are to be diſſolved; 


this ſolution is put into a veſſel ſufficiently large to allow of the efferveſcence 


which takes place, and two ounces of powdered chalk, two ounces of pot aſh, 
and two ounces of ſublimate, or corroſive ſublimate, are to be added. This 


mixture muſt be well ſtirred and ſuffered to ſettle; the clear liquor muſt then be 


decanted, or, which is better, filtered. 
With chis liquor, coloured with the decoction of braſil wood, they print, and 
paſs the ſtuff through hot water in which cows dung has been diffaſed, in order 


to take away the ſtarch or gum, uſed to give couſiſtence to the mordaut; they 


then carefully waſh it, and put ir into a madder bath. All the ſtuff becomes 
coloured, but that which has not been fixed by the mordant is deſtroyed, by 
alternately boiling with bran, and expoſure on the graſs. 

_ Mr. Oberkamf ufes the ſame ingredients for the mordant, except that he does 
not put into it any corroſive ſublimate. We have ſeen by Mr. Vogler's experi- 
ments, that that metallic ſalt rendered the colour of the madder more durable, 
and at the ſame time deeper. 

The reader may here recollect, that m bs decompoſed by ſugar of lead, and 
that there reſults from the decompoſition an acetite of alumine, while the lead 
combined with the ſulphuric acid forms an inſoluble ſalt, which remains in the 
ſediment. The alkali and the chalk ſerve to take up the ſuperabundant acid, 
which would weaken the colour of the madder, and give it a yellow tinge. 

Mr. Wilfon direQs the uſe of this mordant, which is known by che name of 
printers mordant, and which is the ſame which Mr. Watt refers to in the experi- 
ments above mentioned, relative to the dying cotton red: according to his pro- 
ceſs, it muſt be galled, dried, impregnated with the mordant, diluted with hot 
water, dried a ſecond time, madderals; waſhed, and dried again. Ty 
The Adrianople red poſſeſſes a degree of brightneſs, which it is difficult for 
us to approach by any of the proceſſes hitherto mentioned; it has likewiſe the 
property of reſiſting much more powerfully the action of different re-actives, ſuch 
as alkalis, alum, ſoap, and acids. Mr. Vogler confeſſes that, by his numerous 


proceſſes, he has not been able to obtain a red of a degree of permanency equal 


to that of the Adrianople red, though he has much excelled in this reſpect the 
falſe Adrianople reds, uſed for Siameſe (fiamoiſes) and other ſtuffs. It is neceſſary 


to remark, that ſoap ſuds weaken and deſtroy the moſt durable madder colours, 


even 
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even that of the Adrianople cotton: hence it appears, that we ought as much as 
poſſible to be ſparing in the uſe of ſoapy in the waſhing of thread and cotton of 
this colour. The only difference between the true and falſe Adrianople red is this, 
that the one reſiſts theſe influences much longer than the other. Aqua fortis, or 
dilute nitrous acid, is according to Mr. Vogler the beſt and moſt expeditious teſt, 


for diſtinguiſhing the true Adrianople red from the falſe. If we immerſe a 


thread of the latter dye in it, it ſoon becomes pale, and in leſs than a quarter of 
an hour white; while the true Adrianople red will remain in it for an hour with- 


out any alteration, and indeed never entirely loſes its colour, which acquires an 


Wh. + 
* 


orange hue. | . 

The Adrianople red, which for a long time came to us by our Levant trade 
only, excited the induſtry of our artiſts; but their attempts were for a long time 
fruitleſs, or their ſucceſs confined to a very few manufactories. The Abbe 
Mazeas publiſhed ſome experiments which threw conſiderable light on this kind 
of dye; and the French Government, from the information it received, pub- 
1 ſhed in 1765, an inſtruction under the title of, A Memoir containing the Pro- 
ceſs for Pyeing Spun Cotton of the ſame Scarlet Red as that of the Adrianople 
Cotton. We find the fame deſcription in M. Le Pileur d' Apligny's treatiſe, 
but the proceſs has not ſucceeded completely; the fault ſeems principally to have 
conſiſted in making the alkaline ſolution too ſtrong. The alterations made in 
different manufactories, with more or leſs ſucceſs, have been kept ſecret. For 
the following deſcription, Berthollet was indebted to Mr. Clerc, who has the 
management of a manufactory at Vaudreuil, and who ſent him a pattern of his 
cotton, which was dyed of a beautiful and durable red. FART 


£7 Proceſs for the Adrianople or Turkey Red. r 
When a hundred pounds of cotton are to be dyed, we muſt begin by ſcouring 
it well. This operation. conſiſts in boiling the cotton in a ley of ſoda, marking 
one degree of the areometer, to which is commonly added the remainder of the 
bath which has been employed for paſſing the cottons through, for the white pre- 
paration (en Pappret blanc), which js called fickiou. 1575 
In order to ſcour the cotton properly, and prevent it from entangling, a cord 
is paſſed through three hanks (the hank is compoſed of four knots (pentes), 
each of which weighs a quarter of a pound, making the hank equal to a pound), 
and it is thrown into the ley when it begins to boil; it is carefully immerſed, 
that it may not be ſcorched by the upper part of the caldron, which ſhould con- 
tain about one bundred and fifty gallons of water for one hundred pounds of 
cotton; the cotton is completely ſcoured when it ſinks of itſelf in the caldron ; 
it is then taken out, and waſhed knot by knot in the river, wrung, and hung 
out to dry. | 1 1 85 = 7 Lt 
8 | Second Operation ; Bath with Dung. Theres | 
A hundred pounds of Alicant ſoda (barilla) in coarſe powder are put into a 
tub with a hole near its bottom, to allow the water to run into another tub placed 
under it; ſeventy-five gallons of lixivial water are poured on the ſoda in the 
upper tub: when the water which has run into the lower one marks two degrees 
of the ſoap-makers areometer, it is proper for the bath with dung, which is made 


in the following manner: 


- Twenty-five or thirty pounds of ſheep dung are mixed with the above ley in 
à large earthen veſſel, and ſtirred with a wooden peſtle, then paſſed through 2 
hair ſieve placed over the vat in which the bath is to be prepared; twelve poun 3 
1 ; N 6 | anc 
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and a half of Provence oil are then poured into the vat, and kept conſtantly | 
ſtirring with a rake, that it may be perfectly mixed with the ley and the dung; 
the ſoda ley is poured, upon it; nine buckets of water (each equal to four gallons) 
are commonly required for a hundred pounds of cotton. The bath being thus 
prepared, is in a proper ſtate to receive the cotton. For this purpoſe, ſome of 
the bath is taken in a wooden bowl, and poured into an earthen pan ſet in brick- 
work at a proper height for working. A hank of cotton is taken and well 
wrought” with the hands; it is frequently taken up and turned in the pan, and 
then hung upon a wooden hook fixed to the wall; it is flightly'wrung out, and 
thrown upon a table; and the fame operation is repeated with each hank. The 
table upon which the cotton is thrown ought to be raiſed eight or ten inches from 
the ground. A workman takes a hank in each hand, and ſtrikes it on the table 
to ſtretch the threads; he turns it three times, and then makes a ſmall twiſt to 
form a head for the hank, and lays it upon the table; not more than three hanks 
ſhould be placed one upon another, as too great a weight would ſqueeze the 
bath out of the under hanks. The cotton ought to remain ten or twelve hours 
on the table, and then be hung out to dry, e 


| Third Operation; Bath with Oil, or White Bath. = 
Ley of ſoda alſo at two degrees of the areometer is taken; and after the vat 
in which the bath with dung was made has been well cleaned, twelve pounds and 
a half of olive oil are put into it, and the ley of ſoda added, while it is ke 
conſtantly flirred with a rake, in order to mix the oil completely. This bath 
ought to reſemble thick milk; and that it may be good, it is neceſſary that the 
oil ſhould not riſe to the ſurface: ſome of this bath is then put into the pan, and 
the cotton dipped hank by hank, as in the former operation; it is thrown on the 
table, and beat upon it, which is called creper ; it is left there till the next day, 
and then hung out todry. For this, bath about eight buckets of ley are required, 


Feurth Operation; firſt Salt. | : EY 
Freſh ſoda is added to the remainder of that firſt put into the tub, if the 
water poured upon it has not attained three degrees. For this operation, eight 
buckets of ley are poured into the vat upon the remains of the white bath, and 
the cotton is paſſed through it in the ſame manner as before. This operation is 
called giving it the firſt ſalt (donner le premier ſel); the ley being at three 
degree “L K 1 
5 Fifth Operation; ſecond Salt. 5 
The cotton is paſſed through a ley of ſoda at four degrees, the working being 
conducted as before deſcribed. | „ 
Sixth Operation; third Salt. 
The cotton is paſſed through a ley of ſoda at five degrees. 
5 Seventh Operation; fourth Salt. 
| The cotton is paſſed through a ley of ſoda at fix degrees, the fame precautions 
being obſerved, and then carried out to be dried on very ſmooth poles; when 
dry, it is taken to the river to be waſhed in the following manner. 
Eighth Operation. arte Fees 
The cotton muſt be firſt ſoaked in the water, then taken out and put upon the 
horſe (bayard) to drain; water is repeatedly thrown on it, that it may be well 
ſoaked, and an hour after it is waſhed knot by knot, to free it completely * 
2 | t 


M A D . M A D 


the oil, which is abſolutely neceffary to its taking the galling well; it is then 
wrung with the jack and pin, and ſtretched upon the poles to wet fo the « cotton . 
when thus waſhed ought to be of a beautiful white. | 


| Ninth Operation; galling. | 

For the galling g, we mult chooſe good galls in forts (a term NB es in 
comme. te, to denote black and white galls mixed together in equal quantities), 
and having bruiſed them, put for each hundred pounds of cotton, twelve pounds 
and + half into a copper, and boil them in fix buckets of clear river water. 
Three bours are generally required to. boil them ſufficiently ; we perceive, that 
this is accompliſhed when they break between the fingers like bouille ; three buck- 
ets of cold water are then added, and the whole paſſed through a very cloſe hair 
fieve, ſqueezing with the hand what has not paſſed through, in order to ſeparate 
all the reſinous particles. When the water has ſettled and become clear, the 
galling is to be performed in the following manner : 

Nine or ten quarts of the galling are poured into an earthen pan ſet in the wall 
at a height convenient for working, and the cotton is dipped in it by ſeparatE 
hanks, working it well with the hands; it is then wrung with the pin, and carried 
out to be dried as faſt as it is dipped; a Precautiol eſſentially neceſſary to prevent 
the cotton from growing black. | 


When the cotton is thoroughly dried, we proceed to tis e aluming, in the 
following manner : 


4 


Tenth Opertion; ; aluming. 3 
The copper in which the decoction of galls was made being well 8 
eight buckets of river water and eighteen pounds of Roman a um are put into 
it, and the alum diſſolved without boiling: when the ſolution is complete, half a 
bucket of ſoda ley at four degrees of the areometer is added, and the cotton 
then wrought in it, hank by hank, as in the galling ; it is then ſpread out to 
ary, and afterwards waſhed from the alum as follows : | 


— _ Eleventh Operation; waſhing from the Alum. | 

Having left the cotton to ſoak and drain for an hour upon the 3 each 
hank is waſhed ſeparately three times, wrung with a pin, and carried to the 
tenter ground, 

Twelfth Operation (remonter ſur Galle 9. 

T his operation conſiſts in a repetition of the former ones. A white bath is 
prepared ſimilar to that deſcribed in article 3; twelve pounds and a half of good 
Provence oil are put into a vat, and eight buckets of ley, at two degrees of the 
ſoap- makers areometer, added to it; and the bath being well u. the cotton 
is dipped in the manner deſcribed in article 3. 


ng binteenth: Operation; firſt Salt. 
The cotton, after being, well dried, is dipped in a ley at three degrees, 


211982317 91716 211 ,255Foxeteenth Operition;z\ ſecond Call. Doleq »i a iir 
an e obtton haz been well idried at is. di pped in a ley at out degrees. 2d. 
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When the cotton is again dry, it us digpeg in a ley at five degrees, and this 
concludes the dips e after being, dried, it ri waſhet \galled;) andgalumed, with 
the ſame proportions, and attention to:the ſame eircumſtances as in articles 95 
; 3 and 11. The? cotton has now:xedeived all the Preparatioꝶ een for 
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taking the dye, and ought to be of the colour of the bark of a tree. A very 
eſſential circumſtance to be attended to, is, never to dip the cotton till it is per- 
fectly dry, otherwiſe we run the riſk of rendering the colour ſpotted. When 


the cotton is hung out upon the pokes, it muſt be frequently ſhaken and turned 
to make it dry uniformly. . 


Sixteenth Operation ; the dyeing. | | 
A copper of an oblong ſquare form is generally employed, which ought to be 
capable of holding about one hundred gallons, in which quantity rweaty-five 
pounds of cotton may be dyed at once. The proceſs for dyeing is begun by 
filling the copper with water within four or five inches of the brim, and pouring. 
in a pailful of bullock's blood, or, what is ſtill better when it can be procured, 
ſheep's blood (this is equal to about five gallons), and then adding the Iizary. 
When we wiſh to obtain a fine bright colour, which penetrates, and has a good 
body, we commonly mix ſeveral kinds of lizary together, as one pound and a 
half of lizary of Provence, half a pound of lizary of Cyprus; or, if theſe can- 
not be had, a pound of that of Provence, with as much of the lizary from 
Tripoli or Smyrna, allowing always two. pounds for one of cotton. When the 
lizary is in the copper, it is ſtirred with a rake, to break the clods or lumps; 
and when the bath is warm, the cotton is put in on ſkein ſticks, two hanks com— 
monly on each; care muſt be taken to immerſe it properly, and to turn the 
cotton on the ſkein ſticks, by means of a pointed ſtick paſſed along them within 
the hanks. This proceſs is continued for an hour; and when the copper begins 
to boil, the cotton is taken off the ſkein ſticks, and immerſed in it, each hank. 
being ſuſpended by means of a cord paſſed through it, to ſticks ſupported over 
the copper. The cotton ought to boil about an hour, in order to extract all the 
colouring matter from the madder. There is alſo a method of diſcovering when 
the colour is extracted, by the formation of a white froth on the copper. It is 
now taken out, and waſhed knot by knot at the river, wrung with the pin, and 
dried. | 1 2 1 | FLY | 
1 SGeseventeentbh Operation; brightening. 55 
Soda ley at two degrees is poured into the copper uſed for ſcouring, which. 
ſhould hold a hundred and fifty gallons of water, and it is then filled within ten 
or twelve inches of the brim ; four or five pounds of olive oil are then added; 
and fix pounds of white Marſeilles ſoap cut very ſmall; it is kept ſtirring until 
the ſoap is diffolved; and when the copper begins to boil, rhe cotton is put in, 
a cord being previouſly paſſed through it to prevent its being entangled : the 
copper is then covered up, and ſtopped. with rags, loaded and made to boil 
gently for four or five hours: the cover being now taken off, the cotton ſhoultt 
appear finiſhed, and of a beautiful red. The cotton muſt not be taken out of 
the copper for ten or twelve hours, becauſe it improves in the bath, andracquires. 
a much greater degree of brightneſs. | | | 


It muſt be well waſhed knot by knot, and dried, and the operation is com- 
.plete. 5 | | 

* Berthollet uſed to give his cottons a dip aſter they were quite dry; he made 
a ſolution of tin in aqua fortis, taking for a hundred pounds of cotton three or 
7 1 e of aqua fortis at twenty- ix degrees, to which he added an ounce- 
of fal ammoriac for each pound, and then diſſolved in it fix ounces of fine tin 
in grains; he added to the bath a pound and a half of mineral cryſtal ; he then 


* To diſtilled water as 1220 to ioo. Hamilton. 
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diluted the mixture with eight buckets of water, and dipped his cotton, which 
muſt then be waſhed ; this dip gives the cotton a very fine fire (feu). 1 
N. B. Only the reſidua of the firſt preparations are to be put into the ſickiou; 
thoſe which remain after the cotton has been galled are of no uſe, and muſt be 
thrown away ES oO RP | | A, | 
Mr. Gren has publiſhed ſome experiments which throw a great d al of light 
on the theory of the Adrianople red“. He took two ounces of ſpun cotton, on 
which he poured freſh oil, and left it to ſoak for fifteen days, taking care to work 
the cotton well with it from time to time; he then ſqueezed out the oil as much 
as poſſible, and put the cotton into a boiling ſolution of barilla. After boiling it 
for half an hour, he poured out the ley, which had a milky appearance, and ſup- 
plied its place with freſh urine, in which he boiled the cotton for a quarter of an 
hour; but he has aſcertained, that water may be ſubſtituted for the urine. He 
made a decoction with half an ounce of alum and two drams of ſumach, and put 
the cotton which had been well waſhed into it while boiling hot, and kept up the 
ebullition for an hour: after which he let it cool, and kept the cotton in it twelve 
hours: when taken out of this bath, it was dried in the ſhade, waſhed in cold 
water, and dyed with a decoction. of half an ounce of madder ; he chofe whole 
roots of madder the moſt ſlender he could find, cut them into ſmall pieces, and 
pounded them. He left the cotton to grow cold in the bath. When waſhed 
it ſhewed a very fine colour, which differed from the true Turkey red cotton only 
in luſtre, which. it did not poſſeſs in ſo high a degree, but it ſuſtained the ſame 
proofs : thus it retained its colour after being waſhed in boiling water: the 
brightneſs of the colour was increaſed by waſhing in a cold ley of aſhes ; vinegar 
did not change it ; expoſure to the ſun and air for three weeks produced no ſenſible 
alteration in it. | s | 
Ground madder of a middling quality 5 under ſimilar treatment, a 
dirty brown colour without any brightneſs; but Zealand madder of a good 
quality produced a colour ſimilar to the former. | 2 
The addition of fixed alkali, even in ſmall quantity, to the decoction, produce 
a deeper colour. The addition of ſolution of tin gave the colour a more pleaſing 
Mr. Gren obtained only a bad colour, which ſimple waſhing diſcharged, when 
he uſed pure or cauſtic pot - aſh inſtead of ſoda ; but carbonat of pot-aſh ſucceeded 
as well as ſoda, when care was taken to ſqueeze out the oil from the cotton pre- 
vious to its being put into the ſolution of the ſalt : if the oil was not ſqueezed 
out, the colour was but indifferent: whence he infers, that the alkali ought not to 
be ſo cauſtic as to deprive the cotton entirely of the oil, while at the ſine time 
it ought to poſſeſs ſufficient activity not to allow it to retain too much. "Theſe 
experiments allo evinced, that in order to produce a red fimilar to that of 
Adrianople, it was neceflary to chooſe the beſt kind of madder, and to prefer the 
whole roots, rejecting thoſe which are too old, too woody, or rotten. When he 
employed different kinds of the ground madder, he moſt commonly obtained a 
dark brown colour inſtead of a red, notwithſtanding all the attention he could 
employ in the coction. | 8 3 
Berthollet, after having repeated the proceſs of Mr. Gren, and a great part of 
the numerous and intereſting experiments of Mr. Vogler, gives the following 
account of ſome others of his own. © cd ds a= Hrs 
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. The acetite of alumine, formed by the mixture of alum and the acetite of lead 
or ſalt of ſaturn, proved to be a better mordant than alam for fixing the colour 
of madder, and was ſtill more efficacious when it contained an exceſs of acid, as 
it is prepared for the printing of linens, and as Mr. Wilſon directs. | 
Alum ſaturated with pot-aſh to ſuch a degree as to afford a ſlight ſediment, was 

alſo a much more efficacious mordant than alum, probably for the fame reaſon. 

Fab pa of arſenic in pot-aſh produced a ſimilar effect, and even ſeemed to be 

uperior. | | : | and 4.1 O49 

_ Galling renders the colour more fixed, and appears to darken it a little; yet 
galling is employed in the Adrianople proceſs. Galls cannot be mixed with 

madder, becauſe they prevent the extraction of its colouring part. Berthollet 
always began his proceſſes by galling, after having leyed the cotton. 

Leying renders the cotton more diſpoſed to become ſaturated with colour. 

Berthollet made the ſame obſervation as Mr. Vogler, that mucilages and gums 
render the colour more fixed, but that glue in particular produces this effect: 
it combines with the alumine and the cotton, and thus imparts to the cotton the 
property of animal ſubſtances. | OE EEY e chan adn 

Complete exſiccation between each of the proceſſes is very uſeful: when the 

water is expelled, its attraction no longer oppoſes the combination or decompoſi- 

tion of the mordant to which it proved an obſtacle. It appeared to Bertholler a 
matter of indifference whether the exſiccation was quick or ſlow, provided how- 
ever it was not too rapid, becauſe of the cryſtallizable ſalts, the alum for example, 
for then, the ſolution exſudes before it is decompoſed, and cryſtallizes on the fur- 
face; in which caſe the dyers fay that it has run. This is probably the reaſon 
4% an that the exſiccations ſhould be conducted in the ſhade, and not in 
the ſun. | | 8 e 

Berthollet found that long maceration and long continued boilings with the 
mordant were uſeleſs, and that it was ſufficient if the cotton was well impregnated 
with the mordant : it appeared to him, for example, that no greater effect is pro 
duced by repeating the aluming two or three times ſucceſſively, than by one 
operation properly conducted. 3 7 p CO" OS 60S 

If only the ſaturation and permanency of the colour were attended to, we ſhould 
from the experiments of Berthollet begin by leying the cotton, galling, drying, 
and foaking it in the mordant compoſed of alum and the alkaline folution of 

arſenic, or in the ſaturated acetite of alumine ; we ſhould then dry it, ſoak it in a 
folution of glue, dry, and wet it, that it may not take the colour unequally, and 
laſtly, dye it in a madder bath containing glue. If we add common ſalt to one 
of the firſt preparations, the dye is ſtill ſtronger (plus forte); but the colour ob- 
tained in this manner, and by ſimilar Pocelle is browner and much leſs bright 
than the Adrianople rec. 0 ee 
Of the two proceſſes by means of which Berthollet came neareſt the Adria- 
nople red, without uſing a conſiſtent oil, the one was by employing as mordant, 
a folution in the nitrous acid of the precipitate from alum by common pot-alh ; 
the other was by adding calx of tin to the madder bath. By this laſt proceſs, 
Berthollet obtained a red which might eafily be taken for that of Adria- 

nople. | NY TA e 
He repeated the proceſs of Mr. Gren with ſucceſs, ſubſtituting galls for the 
ſumach ; but the colour which he obtained, and which came very near the 
Adrianople red, withſtood the action of * ſoap, and the air, leſs powerfully. 

. 34-6 We 
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We have ſeen that Mr. Vogler had not ſucceeded by impregnating the cotton 
with eil; and yet without a greaſy ſubſtance, we cannot obtain a colour like the 
Adrianople red. The inteſtinal liquor of ſheep, employed in the Adrianople pro- 
ceſs under the name of ſickiou, ſeems to act by means of the greaſe which it 
comains, and by a ſubſtance analogous to the ſerofity and gluten found in all 
animal ſubſtances. _ E | | | 

Mr. Pallas relates in the Peterſburgh Journal for 1776, that the Armenians, 
whom the troubles in Perſia obliged to retire to Aſtracan, dye Turkey red by 
alteraately impregnating the cotton with fiſh oil, and drying it, for ſeven days; that 
they have oblerved that other oils do not ſucceed ; and that they do not even uſe 
the oil of all fiſh indiſcriminately, but chooſe that which becomes milky upon 
being mixed with an alkaline ſolution. After theſe repeated impregnations and 
exſiccations, they waſh the cotton and dry it: they then give it an aſtringent bath 
ito which a little alum is added; they dye it in a madder bath with which calves 
blood has been mixed; finally, they digeſt it for rwenty-four hours in a ſolution 
of ſoda. It would ſeem that Mr. Vogler had not remarked, that the cotton ſhould 
be deprived of the oil only to a certain degree by means of the ley. l 
The following obſervations prove that, in the Adrianople red, the cotton has 
retained a little of the oil. A ſkein of cotton having been ſoaked in ſoap ſuds, 
and wrung ſlightly, was dried, and then immerſed in a mordant of alum ſaturated 
with pot-aſh, afterwards dried, and dyed ; it had only a well ſaturated madder 
colour: after two minutes boiling in weak ſoap-ſuds, it came out with the ſhade 
of Adrianople red : its durability was not examined. 10 
If cotton dyed with madder in any way be boiled for ſome minutes in ſoar 
ſuds, it acquires a roſe colour (roſe) ; if it be then ſqueezed, a greaſy matter is 
preſſed out, which has the colour of Adrianople red, and which fixes on white 
cotton, Mr. Oetingen had obſerved * in 1764, that oil had the property of diſ- 
ſolving the colouring matter of the Adrianople red, ſo that, if it be morſtened with 
oil, its colour is communicated to white cotton when rubbed with it for ſome 
time. He had thence concluded, that oil muſt enter into the preparation of 
 Adrianople red; and the Abbe Mazeas has long ago proved that the uſe of oil in 
that dye was indiſpenſable f. og ; ; 
The kind of madder employed has great influence on the colour produced. 
It appears abſolutely neceflary to employ that which is called lizary, in order to 
obtain a colour equal to the Adrianople red. 1 | | 

With reſpect to the choice of madder, we muſt recolle& that Meſſrs. D'Am- 
bourney and Beckmann recommend the uſe of freſh madder ; bur it is generally 
ſuppoſed that ir gives a more beautiful colour, when kept for a year or two before 
it is uſed ; and Mr. Guhliche ſays, that the old madder gives a colour nearly as 
beautiful as lizary. There are caſes perhaps in which the uſe of freſh madder 
would be advantageous ; the choice of the young roots would certainly. be proper. 

Berthollet having expoſed for a long time to the inclemencies of the weather, 
the cotton which he had dyed with the addition of calx of tin to the madder 
bath, that, for which the ſolution of alumine in nitrous acid had been employed as 
mordant, and a pattern of Adrianople eotton; the colour of the firſt remained 
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longeſt without any ſenſible change; at laſt however it acquired a yellow hue ; 

the ſecond acquired a yellowiſh tinge ſooner ; the colour of the third was impaired 
ſooneſt, but it did not change its hue (ton). | EE Rs ae 

From this experiment it follows, that we may conſider in cotton dyed with 
madder, its power of reſiſting. the action of the air for a long time, or that of 
reſiſting alkalis or ſoap. This laſt can only be obtained by means of oils and 
greaſe; but the firſt depends principally on the mordants employed, and the 
number of dryings. Ir is therefore proper, independent of the beauty of the 
colour, to employ proceſſes ſimilar to that of Adrianople, for ſuch ſtuffs as are to 
be ſubjected to leying or frequent waſhing with ſoap. . jp | 
Mr. Wilſon makes an obſervation which is worthy of attention. He ſays, that 
ſtuffs made of cotton which has not been ſpun by Mr. Arkwright's machines, 
cannot be dyed by the Adrianople proceſs, becauſe the filaments of the cotton are 
made to briſtle up (ſe herifſent) in the numerous operations of this proceſs ; but 
that theſe filaments preſerve. their paralleliſm much better when the cotton has 
been ſpun and carded by theſe machines, and that the ſtuffs can then undergo 
the ſame operations without injury to their texture *, | | 
But as colours which ſuſtain the action of the air as well as the Adrianople red, 

may be obtained by ſhorter proceſſes, and as cotton ſtuffs are not intended to be 
ſubmitted to leying and frequent waſhing, proceſſes analogous to ſome of thoſe 
deſcribed above, may frequently be employed with advantage. | 

One circumſtance which ought not to be omitted, is, that aerated marine acid 
repreſented the action of the air on the madder reds expoſed to its influence, indi- 
cating-he patterns which would reſiſt its act ion moſt powerfully ; while the nitrous 
acid on the contrary indicates the cotton dyed in the Adrianople manner, by 
giving it a yellow colour, as Mr. Vogler has obſerved : this effect ſeems to depend 
on the combination of the animal oil with the cotton, to which, as to all other 
animal ſubſtances, the nitrous acid gives a yellow colour by deſtroying the proper 
colour of the madder : it is this combination of animal oil with the cotton, which 
forms the diſtinguiſhing characteriſtic of this ſpecies of dye: a different kind of 
oil might produce a bright colour, but probably it would not be fo durable. 

Berthollet alſo tried the calx of tin in dyeing wool. The decoction of madder 
acquires a more'clear and lively red by the addition of this calx ; its colouring 
particles became fixed much more quickly and more abundantly, upon cloth 
which had been prepared by a decoction of alum and tartar in the ordinary man- 
ner. The cloth came out of the dye bath of a much mote ſaturated and beautiful 
red, than a ſimilar pattern dyed with an equal weight of madder, without calx of 
tin; the advantage however does not appear to me ſo great, as to render the 
proceſs worthy of being commonly employed. | 

Calx of zinc uſed inſtead of tin, produced a fine orange colour in the cloth; 
calx of lead, a dull brick colour; that of iron had no ſenſible effect. 
MAGIST ERV. Chemiſts formerly applied this term to almoſt all precipi- 
rates ; at preſent it is applied only to a few, which have retained the name, from 
habitual uſage. | | | | 

MAGISTERY OF BISMUTH. The calx of biſmuth precipitated from its 
ſolution in nitrous acid by the addition of a large quantity of water. To make 
this preparation, which is a fine white powder, very pure biſmuth muſt be diflolyed 
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in pure nitrous acid. To this ſolution a large quantity of water, the purer the 
better, muſt be added. The whole immediately becomes of a milky w hte, by 
the diffuſion of the calx, which ſeparates, and at length ſubſides; the cl er fluid 
mult then be decanted off, and the calx thrown upon a filtre to be edulcorated by 
repeated affuſions of water. Some artiſts precipitate the biſmuth by a fixed alkali, 
but in this way the magiſtery is not ſo white; probably from the impurity of moſt 
common alkalis, or perhaps from the ſtate of the calx itſelf, which may carry 
down fixed air. A 5 Re 40 af yol eee eee . 
The chief uſe of the magiſtery of biſmuth is to enter into the compoſition of 
white paint uſed by ladies. It is preferred to all other whites from its ſuperior 
beauty, its luſtre, and an almoſt inſenſible tint of carnation, which renders it 
more ſimilar to the fineſt and whiteſt ſkin. | ts et 
MAGISTERY OF CORAL. This name has been given to the calcareous 
powder obtained by diffolving coral, crabs-claws, chalk, or other ſubſtances: of 
the like nature, in nitrous acid, precipitating with a fixed alkali, and waſhing the 
precipitate in a ſufficient quantity of water. bie ALES ft; 
_ MAGISTERY OF SULPHUR. The powder of ſulphur which is thrown 
down from a ſolution of liver of ſulphur, by the addition of an acid. 
MAGNESIA. See EARTH Macnegsian. ' | SUTRA £3 8; 
MAGNESIA BLACK. Modern chemiſts are agreed in uſing the denomina- 
tion manganeſe for this ſubſtance, which ſee. Wini | 21. 
MAGNET. The loadſtone. When a bar of iron or ſteel is rendered mag- 
netical, it is called an artificial magnet. The uſage of modern writers has almoſt 
entirely confined the word magnet to this laſt inſtrument. It is uſeful to the che- 
miſt in making an inaccurate ſeparation of ſubſtances containing iron from pul- 


verized mineral matters, after a flight calcination. 21 tape 
MAGNETISM. The property by which iron exhibits a peculiar and ſtrong at- 
tractive and repulſive power upon other iron, according to circumſtances. For the 
general facts, recourſe muſt be had to writers on natural philoſophy, as they do 
not particularly appertain to the chemical department. All iron whoſe: dimen- 
ſions in length greatly exceed its other dimenſions is very evidently magnetical, 
while held in a vertical poſition in theſe latitudes; but the property diminiſhes 
and diſappears the more that pofition is altered. Properly ſpeaking, the poſition 
moſt favourable for this magnetiſm is not the vertical one, but that which a mag- 
netical bar truly poiſed, and at liberty to aſſume any poſicion, is diſpoſed of aclelf 
to take when this power is communicated to it. It is obſerved, that the magne- 
tiſm of mere poſition becomes permanent in bars of iron which have long remain- 
ed veriical; and that heating and cooling, indentation” by blows, filing, the 
electrical ſhock, or any other cauſe Which may agitate the whole maſs, while in 
this ſituation, will render the magnetiſm permanent; and accordingly it is found 
that the poker, tongs, and other ſimilar utenſils, ſoon acquire a fixed magnetiſm 
by. uſe, The magnetiſm of three equal bars of ſteel may be rendered much more 
conſiderable by a manipulation called the touch, which appears to depend on 
this principle, that a fingle weak bar, will become ftronger in its power by 
being rubbed at the ſame time by two other weak bars; that one of the two touch- 
ing bars being then ſubjected to the touch from both the others, will become 
ſtronger than the bar firſt touched, by reaſon of the ſuperior power of the touch- 
ing bars, one of which had its energy increaſed by the preceding operation; that 
if the untouched bar be then laid down and ſubjected to the touch from the two 
orhers, it will, upon the ſame principle, become the ſtrongeſt of che three: _ 
| | y 


NM A I. U an » M A N 


by repetitions of this | proceſs, all the bars may he brought to a greater degree of 
magnetical power than they are capable of retaining. What happens i in theſe pro- 
ceſſes, as well as in every thing elſe relating to magnetiſm, is ſo entirely un- 
Known, that we do not poſſeſs even a probable hy potheſis on the ſubject. 

MALACHITE. A ſolid green copper ore, which 45 ſometimes cut and poliſhed 

as a gem. It has the appearance of green jaſper; but is not ſo hard, ſince it does 
not ſtrike fire with ſteel. It is either of a radiated: or uniform texture, generally 
of an oval form, and of the ſize of an egg; but ſometimes it is formed of. capil- 
lary filaments; like ſatin, and ſhews a kind of concentric ſtripes, or ſhreds, of paler 
colours, when cut and poliſhed; its external appearances like a thick ſhell, with 
various protuberances of a mamillaty form. The ſilky- green copper ore of this 
kind from China, in the form of ſolid bundles, is the pureſt. It is found alſo in 
great quantity on the Voſges, mountains ſo called in Laine, and in che mines 
of the Hartz in Saxony. | 
According to Kirwan, the pureſt malachite contains - 2 parts of copper, and 
25 of aerial acid. Its ſpeciſie gravity, according to Muſſchenbroeck, is from 

3-500 to $:994- It is ſometimes mjxed-With cler cos cd. and gypſum, and is 

found in Norway and Siberia. KIR WA. 

"MANGANESE. The regulus of manganeſe is a ſemi-meral of a dull whitiſh 
colour when broken, but ſoon grows dark by calcination from the action of the 
air. It is hard, brittle, though not pulverizable, and rough in its fracture; ſo 
difficultly fuſible, chat no heat yet exhibited has cauſed it to run into maſſes of any 
conſiderable magnitude, and it appears to be more diſpoſed to calcination, than 
any other metallic ſubſtance, unleſs ve may except wolfram. Its calces are white 
when imperfect, but black, or dark green, when perfect: the white are ſoluble 
in acids. When broken in pieces, it falls into a powder by ſpontaneous calcina- 
tion; and this powder is. magnetic, though the maſſes were not poſſeſſed of that 
property. It ſeems asf the regulus of manganeſe were capable of depriving a 
ſmall proportion of iron of its magnetiſm, hut that the effect ceaſes as ſoon 28 | 
regulus is converted into calx: a ſtrong heat expels vital air from the calx of 
I ga 

Coneentrated wiese attabks the regulus of manganeſe, but much more 
readily when diluted with two or three times its weight of water; at the ſame time 
that inflammable air is diſengaged. A, black ſpongy ſubſtance remains undiſ- 
ſolved, which has not been examined. The lation; is colourleſs, and affords 
cryſtals by evaporation. Mild alkalis precipitate, a white calx ſoluble in acids; 
but pure alkalis afford a brown calx, which ſoon grows. black in the air, and is 
ſcarcely ſoluble. The black calx of manganeſe, when old, or well made, is altoge- 
ther inſoluble in acids, unleſs ſome combuſtible ſubſtance be added. It appears, 
therefore, that the metal in this ſtate is too far calcined, and requires. to be 
reduced again in a certain degree towards the metallic ſtate, to be diſſolved. If 
vitriolic acid be added, and drawn off by diſtillation ſeveral times from the black 
cal, by an heat nearly approaching to ignition, in a glaſs veſſel, it is found that 
vital air is diſengageq towards the end of each proceſs, and part of the calx is 
f The ſolution of the calx in acids, by the addition of combuſtible 
matter; is eaſily accounted for, on either of the theories of chemiſtry, hy affirming 

that the reduction is effected by the addition of phlogiſton, or the ſubtraction of 
vital air from the calx, by means of the combuſtible ſubſtance. The phlogiſtic 


theory appears, however, to be deficient, in explaining the ſolution by mere 
virriolic 
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vitriolic acid, at an elevated temperature“, on account of the abſence of phlogiſ- 
ron; but the new theory ſimply afferts the facts, that the calx loſes vital air in 
conſequence of the elevated temperature, and is rendered ſoluble in the acid. 
Nitrous acid diſſolves the regulus of manganeſe. with. efferveſcence, and the 
eſcape of nitrous air. A fpongy, black, and friable matter remains, whoſe pro- 
perties reſemble molybdena. The ſolution does not afford cryſtals. The perfect 
calx is not foluble in pale nitrous acid, unleſs ſome combuſtible matter be added. 
I' be regulus is diſſolved in the uſual manner, by marine acid. The black 
calx is likewiſe foluble; but adheres ſo weakly to the acid, as to be ſeparated 
even by the mereaddition of water: but, if this folution be expoſed to a digeſting 
heat for ſome hours, an inteſtine motion, like an efferveſcence, takes place; the 
ſmell of dephlogiſticated or aerated acid is perceived, and the combination 
becomes more perfect, ſo as not to afford a precipitate, unleſs an alkali be added. 
Marine acid diſſolves the black calx alſo, by the addition of a combuſtible ſub · 
ſtance: mercury, and even gold, will effect this combination. The ſolution of 
manganeſe in marine acid ſcarcely affords cryſtals; but a deliqueſcent ſaline maſs 
by evaporation, which is ſoluble in ardent ſpirit. E eee ot or 
In the permanent ſolution of black calx of manganeſe by marine acid, it is ſeen 
that the acid itſelf muſt communicate the property to the calx, on which its ſolu- 
bility depends; that is to ſay, it muſt either afford phlogiſton, or abſorb vital 
air: and accordingly the red vapours which eſcape are diſtinguiſhed by the name 
of dephlogiſticated, or aerated, marine acid, according to the theory which may 
JJ. fpegher: ©7075 56:07 cihngqe 1 hos apniogunt dovytrite”; 
Other acids hkewife diffolve this metallic ſubſtance : the fluor acid, and alſo 
the phoſphoric acid, form compounds of different ſolubility, which envelop and 
defend it from their farther action in a ſhort time. oo ee 7 oo 
In the dry way, the calx of manganeſe combines with ſuch earths and ſaline 
ſubſtances as are capable of undergoing fuſion in a ftrong heat. Theſe experi- 
ments are moſt advantageouſly performed by the blow- pipe, on ſmall quantities 
of matter; becauſe in this way the whole of the phænomena are clearly ſeen. 
The moſt remarkable property of the ſolutions is, that a due proportion of com- 
buſtible matter renders them colourleſs; for which reaſon, the calx of manganeſe 
is uſed by the glaſs manufacturers to deſtroy the colours of glaſs. If a globule 
of microcoſmic ſalt be fuſed by the blow-pipe upon charcoal, and a {mall portion 
of the black calx of manganeſe be added, the colour will be of a blueiſh red; or 
of a deep red, if the quantity of calx be greater. If the fuſion be continued by the 
interior blue flame, the colour at length diſappears ; but may be eaſily revived 
again, by ſoftening the globule with the exterior flame. A. ſmall particle of nitre 
- inſtantly reſtores the red colour; but inflammable matter, or vitriolic falts, contri- 
bute to diſcharge it. If the globule, after being deprived of all colour, be fuſed 
in the filver ſpoon, it recovers its redneſs; and the colour is not diſcharged by any 
management of the fuſion, unleſs ſome inflammable matter be adde. 
Theſe remarkable changes of colour, which may be repeatedly, produced, 
depend evidently on the preſence or abſence of combuſtible matter ; or, which 
amounts to the fame thing, on the degree of calcination of the manganeſe which 
is held in ſolution. When the highly calcined or black manganeſe is firſt added, it 


Bergman, ii. 215, (on the hypotheſis, that heat is matter; that the matter conſiſts of pure air 
united to the phlogiſlon; and that manganeſe decompoſes the heat) derives the phlogiſton required. 
for the ſolution, as well as the vital air which flies off, from this decompoſition. Theſe poſitions do. 
not appear to be ſufficiently eſlabliſned. | 

produces 
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produces a coloured globule; if inflammable matter be added, the calx is partly 
reduced, and forms a colourleſs combination: nitre reſtores the colour by its well- 
known property of calcining metals. When the fuſion is performed by the interior 
flame, the globule may be confidered as if heated in a cloſe veſſel, in contact 
with charcoal ; becauſe the ſurrounding flame prevents the acceſs of air : a revival 
of the calx therefore enſues, and the colour vaniſhes. But when the external flame 
is uſed, its apex or point only touches the globule; and the ſurrounding air promotes 
or maintains the calcination more effectually than the charcoal can produce the 
contrary effect; the | conſequence therefore is, that the colour again appears. 
Vitriolic ſalts ſeem to forward the action of the charcoal, which converts them into 
ſulphur; and the colour remains fixed in the ſpoon, becauſe there is no combuſ- 
tible ſubſtance preſent, which is ſufficiently fo to promote the revival of the calx. 
It is evident, that both the theories of chemiſtry are applicable to theſe facts, whe- 
ther the charcoal revives the calx by phlogiſticating it, or by depriving it of its 
vital air; or whether the calcination by the apex of the flame be effected by the 
diſſipation of phlogiſton, or by the abſorption of vital air from the atmoſphere. - 
- Nearly ſimilar changes are produced when the calx is fuſed with borax, or an 
alkali. ; | UT ARS 
Regulus of manganeſe does not appear to combine with ſulphur ; but eight 
parts of the calx combine with three of ſulphur, and produce a yellowiſh green 
maſs, which is acted upon by acids; the metal being diffolved with efferveſcence, 
and the diſengagement of hepatic air. The remaining ſulphur may be collected 
on a filter, = | | EL] 
This ſemi-metal melts readily with moſt of the other metals, but rejects mer. 
cury. Gold and iron are rendered more fuſible by a due addition of manganeſe ; 
and the latter metal is rendered more ductile. Copper becomes leſs fuſible, and 
is rendered whiter, but of a colour ſubject to tarniſhꝰ*. 1b. 1 
Regulus of manganeſe has been found native among the powdery or calciform 
ore of this metallic ſubſtance. Its properties, in this ſtate, perfectly reſembles 
the regulus produced by art. Manganeſe appears to exiſt in the calcined ſtate in 
all its ores; though contaminated with admixtures of earths, or other metallic 
matters. They are white, red, brown, or black; either pulverulent, indurated, 
or cryſtallized. Vegetable aſhes likewiſe afford indications of manganeſ. 
To analyſe the ores of manganeſe in the humid way, they muſt be reduced to a 
ſubtle powder, and immerſed in a mineral acid, with a piece of ſugar to aſſiſt the 
folution. If nitrous acid be repeatedly abſtracted to ignition from the ore, the iron 
it contains will be rendered nearly infoluble from calcination, and the manganeſe 
may be taken up by ſtrong concentrated vinegar, or diluted nitrous acid. This, 
when precipitated by mild mineral alkah, affords 180 grains of precipitate for 
every 100 grains of regulus: or if the metals be precipitated from ſuperabundant 
nitrous acid, by Pruſſian alkali, the manganeſe will be totally diſſolved by pure 
water, while the iron remains behind. = "op 
The ore of manganeſe, which is known in Derbyſhire by the name of black 
wadd, is remarkable for its ſpontaneous inflammation with oil. It is of a dark 
brown colour, of a friable earthy appearance, partly in powder, and partly in 
lumps. If half a pound of this be dried before a fire, and afterwards ſuffered to 
cool for about an hour; and it be then looſely mixed or kneaded with two ounces - 
of linſeed oil; the whole, in ſomething more than half an hour, becomes gra- 


* Anna'es de Chimie, i. 303» 
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dually bot, and at length burſts into flame. This effect wants explanation. Tt 
ſeems, in ſome meafure, to reſemble the inflammation of oils by the nitrous acid. 
Tube preſence of manganeſe may be aſcertained in the dry way by the blow- 
pipe, from the ſingulat changes of colour already deſcribed, when fuſed with 
microcoſmic ſalt, or borax. The reduction of the ore is effected by mixing it 
with pitch, making it into a ball, and putting it into a crucible lined with pow- 

dered charcoal, one-tenth of an inch thick at the ſides, and one-quarter of an inch 
thick at the bottom; then filling the empty ſpaces with powdered: charcoal, and 
luting on a cover. This muſt be expoſed to the ſtrongeſt heat of a forge, or fur- 
nace, for an hour, or more. As the calx of manganeſe is ſtrongly diſpoſed to vitri- 
fication, fluxes rather impede than forward the reduction. The reduced globules 
of manganeſe are uſually enveloped with a vitrified cruſt, which either partly or 
completely defends them from the action of the air; but, when they are broken, 
they loſe their metallic brilliancy and conſiſtence in a very ſhort ſpace of time. 

Manganeſe has hitherto been uſed chiefly by glaſs- makers and potters; but the 
important diſcoveries of the uſes. of dephlogiſticated or aerated marine acid will, no 
doubt. extend its utility to ſeveral other manufactories “. See Acip, MARINE 
AERATED, alſo BLEACHING. | | FEY S Hedis 

| MANNA. Several vegetables afford manna ; it is extracted from the pine, 
the fir, the maple, the oak, the juniper, the fig, the willow, the olive, &c. but 
the aſh, larch, and the alhagi, afford it in the largeſt quantitities. Lobel, Ronde- 
let, and others, have obſerved at Montpellier, upon the olive trees, a kind of 
manna, to which they have given the name of oeliomeli. Tournefort collected it 
from the ſame trees at Aix and at Toulon. 

The aſh which affords manna grows naturally in all temperate climates ; but 
Calabria and Sicily appear to be the moſt natural countries to this tree; or at leaſt 
it is only in.theſe countries that it abundantly furniſhes the juice called manna in 
commerce. | . 10 iE N n 1 K 8 

The manna flows naturally from this tree, and attaches itſelf to its ſides in the 
form of white tranſparent drops; but the extraction of this juice is facilitated 
by inciſions made in the tree during ſummer: the manna flows through theſe 
apertures upon the trunk of the tree, from which it is detached with wooden in- 
ſtruments. Care is likewiſe taken to inſert ſtraws, or ſmall ſticks of wood, into 
theſe inciſions; and the ſtalactites which hang from theſe ſmall bodies are ſepa- 
rated, and known in commerce by the name of Manna in Tears: the ſmalleſt 
pieces form the manna in ſorts or flakes, and the common or fat manna is of the 
worſt quality, becauſe the moſt contaminated with earth and other foreign ſub- 

ſtances. . The aſh ſometimes afford manna in our climates, ſpecimens of which 
Chaptal faw collected in the vicinity of Aniane. {nog 7 1 
- The larch, which grows abundantly in Dauphiny and the environs of Briangon, 
likewiſe affords manna. It is formed during the ſummer on the fibres of the 
leaves, in white friable grains, which the peaſants collect and;put into pots, which 
they keep in a cool place. This manna is of a yellow colour, and has a very 
nauſeous ſmell. bk bv | E 

The alhagi is a kind of broom, which grows in Perſia. A juice tranſudes from 
its leaves in the form of drops of various fizes, which the heat of the fun indurates. 
An intereſting account of this tree may be ſeen in Tournefort's Travels. This 
manna is known in the Levant, in the town of Tauris, by the name of Tereniabin. 


On manganeſe, conſult Scheele, 67—142 3 u, ii. 2012253 the Memoirs of Pelletier, 
Berthollet, &c.; and the Abſtracts by Elementary Writers on Mineralogy. * 
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The manna moſt frequently uſed is that of Calabria. Its ſmell is ſtrong, and 
its taſte ſweetiſh and nauſeous : if expoſed on hot coals, it ſwells up, takes fire, 
and leaves a light bulky coal. 

Water totally diſſolves it, whether hot or cold. If it be boiled with Time, ela- 
rified with white of egg, and concentrated by evaporation, it affords deere of 
ſugar. See Stn. 

Manna affords, by diſtillation, water, acid, oil, and volatile alkali: its coal 
affords fixed alkali. 

This ſubſtance forms the baſis of many purgative medicines. 

MARBLE. All calcareous ſtones which are hard, of a cloſe texture, and 
beautiful appearance, from the clearneſs and uniformity of their colour, or from 
its variety and admixture, are diſtinguiſhed by the name of marble. For an enu- 
meration of the ſeveral kinds, Cronſtedt's Mineralogy may be conſulted. The 
different names apply chiefly to circumſtances of outward appearance, much more 
important to the ſtatuary and the builder than to the chemiſt. 

MARC ASITE. This name has long been given indifferently to all ſorts of 
minerals, to ores, pyrites; and to ſemi-metals. At prefent it ſeems to be con- 
fined to pyrites ; and Wallerius propoſes to- apply it only to ſuch pyrites as are. 
regularly formed. Thus appears to be better than to leave it to a vague and inde- 
terminate ſignification, from the ambiguity and obſcurity which might thereby be 
introduced. The word is little uſed. See PyRITESs. 

MARGODES. A blueiſh grey ſtone, entirely reſembling clay in its outward 
appearance, but ſo hard as to cut 1} pars, or even zeolytes, though not to ſuch a 
degree as to give fire with ſteel; dull in its fracture, its texture thick lamina, and 
of 'a conchoidal form ; 'its ſpecific gravity 2.877; it efferveſces with acids. 
Kirwan found it to contain 5o per cent. of calcareous earth, about 32 of clay, 1 5 
of filex, and two of iron. 

MARLE. There are two kinds of marle; for which ſee EaxTta, FuLLzR's, the 
one conſiſting of clay divided by a very fine fuller's earth, and the common marle, 
conſiſting of clay divided by calcareous earth. Common marle participates in its 
properties of thoſe of its reſpective component parts. When crude, it efferveſces 
with acids; but does not after it has been burned. - It hardens in the fire like clay, 
and the more ſo, the larger the quantity of clay which enters into its compoſition; 
but it falls into powder by expoſure to the air like lime, and this the more readily, 
the greater the quantity of lime. A ſtrong heat converts it into glaſs. See EarTH 
CALCAREOUS, 

It is found either looſe and friable; or more or leſs indurated. The ſemi-indu- 
rated marle is nearly as hard as a ſtone, when Erz dug up, but falls to pieces in 
the open air. 

Marle is of excellent ſervice for the i improvement of lands, which it appears to 
ao by altering the proportion of their component parts. See ARaBLE Land, 
and EARTH, VEGETABLE. 

The Engliſh farmers diſtinguiſh fix ſorts of marle: 1. The coro-ſhut marle, 
which is brown mixed with fragments of chalk and blue veins. 2. Store flare, 
or flag-marle: it reſembles blue ſlate, and crumbles eaſily when expoſed to the 
air. 3. Pont marle, or delving marle ; it is brown, and rough to the touch. 4. 
Clay-marle : which contains much clay. Ly Stcel-marle : its colour is black, its 
conſiſtence like that of bits of paper. 

MARMOR METALLICUM. See SPAR PONDEROUS, 


3Q 2 MARS. 


M AR ( 484 ) ME N 


' MARS. Chemiſts have diſtinguiſhed iron by the name of the planet Mars, 
whence the term martial is ſtill much uſed to denote compounds containing that 
metal. 

MASSICOT. Yellow calx of lead. See MIN IU. 

MAS TIC. A reſinous ſubſtance in the form of white tears, of a farinaceous 
appearance, having little ſmell, and a bitter aſtringent taſte. It flows naturally 
from the tree, but its produce is accelerated by inciſions. The leſſer wap 
tree and the lentiſcus afford the maſtic in commerce. | 

No volatile oil is obtained from this ſubſtance when diſtilled with water. Pure 
ardent ſpirit almoſt totally diffolves it; water ſcarcely acts upon it; though by 
maſtication it becomes ſoft and tough, like wax. It is uſed in fumigations, inthe 
compoſition of varniſhes, and 1s ſuppoſed to ſtrengthen the gums. 

MATRASS. See APPARATUS, | 

MATRIX. The earthy or ſtony matters which accompany ores, or 8 
them in the earth, are called the matrixes of thoſe ores. They are various, and 
the information they afford to miners is not eaſily reducible to rule. It has been 
remarked, that it is generally found among cryſtalline or ſiliceous ſtones, and lead 
among thoſe of the calcareous order. 

MATT. Certain metallic ores, particularly that of copper, are diſtinguiſhed 
by this name when partly deprived of ſulphur, and fuſed into a maſs with the 
remaining portion of that ſubſtance. 

MATTER. When philoſophers ſpeak of the ſubſtance which compoſes the 
things around us, in the moſt general way, they uſe the term matter. This term 
is more abſtract than the word Body, which includes the conſideration of limit; 
but it is leſs abſtract than the words being or thing, which are applicable to fub- 
ſtances which do not poſſeſs all the common properties of bodies, if indeed it be 
due, that any ſuch ſubſtances exiſt. 

- MEASURES. The Evgliſh meaſures of capacity are accordin g to the follow- 
ing table. 

af One gallon, wine meaſure, is equal to four quarts. EY 
One quart, two pints. | 
TR One pint, — * 28,875 cubic inches. 
The gallon, quart, and pint, ale meaſure, are to the meaſures of the ſame de- 
nominations, wine meaſure, reſpectively, as 282 to 231. 5 

The French meaſures of quantity uſed by chemiſts : : 

The quarte is equal to two pintes. 

The pinte — two chopines. 

The chopine — two demi:ſetiers. 

The demi-ſetier — two porgons. 

The porgon — four Paris ounces of water at the freez- 
ing point, The proportion of the Paris ounce to the Engliſh troy ounce is, as 65 
to 64. 

As to the meaſures of length, it is ſufficient to obſerve here, that the Paris foot 
is equal to 12.785 Engliſh inches, or to the Engliſh foot, as 114 to 107. For 

meaſures of weight, ſee BaLawce. 

MELASSES. The juice of the ſogar cane. See Suck. Treacle, or the 
reſidue after the ſeparation of the cryſtals of ſugar at the works, is exported to 
America and Europe, from the ſugar iſlands, | +. nba it is fermented and nen. 
The ſpirit thus obtained is called Melaſſesꝰ ſpirit. | — 

MENSTRUUM. A word ſynonymous with ſolvent, 

MERCURY. 
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MERCURY is diſtinguiſhed from all other metals by its extreme fuſibility, 
which is ſuch, that it does not take the ſolid ſtate until cooled to the thirty-niath 
degree below o on Fahrenheit's thermometer; and of courſe it is always fluid in 
the temperate climates of the earth. Its colour is white, and rather bluer than 
filver. In the ſolid ſtate it is malleable “; its ſpecific gravity is greater than 
that of any of the other metals, platina, gold, and wolfram excepted. It is 
volatile, and riſes in ſmall portions at the common temperature of the atmoſphere, 
as is evinced by ſeveral experiments, more eſpecially in a vacuum, ſuch as 
obtains in the upper part of a barometer tube. At the temperature of about ſix 
hundred degrees it boils rapidly, and riſes copiouſly in fames. Few of the other 
metals melt at ſo low a temperature as the boiling point of mercury. When 
expoſed to ſuch a heat as may cauſe it to. riſe quickly in the vaporous form, it 

radually becomes converted into a red calx, provided vital air be preſent. This 
is known by the name of precipitating per /e. A greater heat however revives this 
metallic calx, at the ſame time that the vital air is again extricated. 

Mercury is not perceptibly altered by mere expoſure to- the air; though by. 
long agitation, with acceſs of air, it becomes converted into a black powder or 
calx, which gives out vital air by heat, the metal being at the ſame time revived.. 
This metal is diſpoſed to attract moiſture ; and cannot, for that reaſon, be uſed. 
in the conſtruction of barometers and thermometers, until it has been. firſt” boiled. 
in an open veſſel for the ſpace of about half an hour. . | 

When mercury is agitated in a dry glaſs bottle, the friction between the metal 
and the glaſs produces electricity. If the bottle be imperfectly exhauſted, this 
electricity paſſes into the vacuum, and produces a light, which was formerly 
thought to be a proof of the perfection of the vacuum in the upper part of. 
barometer tubes; but which, in fact, does not appear in ſuch barometers as have 
been cleared of air by careful boiling in the tube. | | 

The vitriolic acid does not act on this meta], unleſs it be well concentrated and 
boiling. For this purpoſe mercury is poured into a glaſs retort, with near twice. 
its weight of vitriolic acid. As ſoon as the mixture is heated, a ſtrong. efferveſ- 
cence takes place, vitriolic acid air eſcapes, the ſurface of.the mercury becomes. 
white, and a white powder is produced : when the vitriolic air ceaſes to come. 
over, the mercury is found to be converted into a.white, opake, cauſtic,. ſaline 
maſs, at the bottom of-the retort, which weighs one third more than the mercury, 
and is decompoſed by heat. Its fixity is conſiderably greater than that of mercury. 
itſelf. If the heat be raiſed, it gives out a.conliderable. quantity of vital air, the. 
mercury being at the ſame time revived. „ 

The white maſs produced by the action of vitriolic acid upon mercury, conſiſts- 
partly of a ſaline maſs, or vitriol of mercury, and partly of a calx, or mercury 
united to vital air (ſimply, according to the new theory ; or deprived of phlo- 
giſton, according to the old theory, which phlogiſton is ſuppoſed to enter into 
the combination of the vitriolic acid air). Water ſeparates the ſalt from the calx, 
which laſt is then of a yellow colour. Much waſhing is required to produce this 
colour, if cold water be uſed ; but if a large quantity of hot water be poured on, 
the calx immediately aſſumes. a bright lemon colour, In this ſtate. it is. called. 
turbith. mineral. | 


be reader will find an ample account of the. freezing of quickfilver: in Dr. Blagden's Hiſtory, 
vol. Ixxxiii. of the Philoſophical Tranſactions. | Blagdes | 5g 
| | he 
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The vitriol of mercury affords a falt by evaporation, in ſmall needle- formed 
deliqueſcent cryſtals. The addition of a large quantity of water, more eſpe- 
cially if heated, decompoſes vitriol of mercury, which depoſits turbith mineral, 
unleſs there be an excefs of acid in the fluid. | | 

The fixed alkalis, magneſia, and lime, precipitate mercury from its folution : 
theſe precipitates are reducible in cloſed veſſels by mere heat without addition. 

The nitrous acid rapidly attacks and-diffolves mercury, at the fame time that 
a large quantity of nitrous air is diſengaged ; and the colour of the acid becomes 
green during its eſcape. Strong nitrous acid takes up its own weight of mercury 
in the cold; and this ſolution will bear to be diluted with water. Bur if the 
folution be made with the aſſiſtance of heat, a much larger quantity is diffolved ; 
and a precipitate of calx will be afforded by the addition of diſtilled water, which is 
of a yellow colour if the water be hot, or white if it be cold; and greatly re- 
fembles the turbith mineral produced with vitriolic acid: it has accordingly been 
called nitrous turbith. If acid be added to the ſolution made with heat, it loſes its 
property of being decompoſed by water. This decompoſition is not complete, 
but only deprives the acid of the redundant calx. | „ 

All the combinations of mercury and nitrous acid are very cauſtic, and form a 
deep purple or black ſpot upon the ſkin. They afford cryſtals, which differ 
according to the ſtate of the ſolution. When nitrous: acid has taken up as much 
mercury as it can diſſolve by heat, it uſually aſſumes the form of a white ſaline 
maſs, When the combination of nitrous acid and mercury is expoſed to a gra- 
dual and long continued low heat, it gives out a portion of nitrous acid, and 
becomes converted into a red ſubſtance, ſimilar in all reſpects to the red calx of 
mercury formed by fimple heating it in contact with vital air. This is known 
by the name of red precipitate. 1 | | 

When red precipuate is ſtrongly heated, a large quantity of vital air is diſen- 
gaged, together with ſome phlogiſticated air, and the mercury is ſublimed in the 
metallic form. 5 

Mercurial nitre is more ſoluble in hot than cold water, and affords cryſtals by 
cooling. It is decompoſed by the affuſion of a large quantity of water, unleſs the 
acid be in exceſs. | | Sy | 

When mercury is diffolved in nitrous acid by means of heat, nitrous air is 
emitted at firſt; and afterwards it ceaſes, though the ſolution ſtill proceeds. The 
mercury which is taken up during the firſt part of the proceſs is calcined, and the 
other portion is diffolved in the metallic ſtate. If the ſolution be ſtopped in the 
firſt part of the proceſs, fixed and volatile pure alkalis precipitate the yellow calx ; 
but if the ſolution be continued after the eſcape of the elaſtic fluid has ceaſed, the 
precipitate obtained by the ſame means is black, on account of the admixture of 
metallic mercury, which may be ſeparated from the yellow calx by diſtillation, 

Ponderous earth, magnefia, and lime, precipitate the nitrous ſolutions of mer- 
cury; and theſe precipitates, as well as all the other calces of this metal, are re- 
ducible by heat alone without addition. x | f. 

The precipitates of mercury from acids, by means of alkalis, poſſeſs the pro- 
perty of exploding when expoſed to a gradual heat in an iron ſpoon, after having 
been previouſly triturated with one-fixth of their weight of flowers of ſulphur. 
The reſidue confiſts of a violet-coloured powder, which is converted by ſubli- 
mation into cinnabar. It ſeems therefore as if the ſulphur combined ſuddenly 
with the mercury, and expelled vital air in the elaſtic ſtate, = = 

| | | e 
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The vitriolic acid, or the ſalts containing it, decompoſe the nitrous ſolutions of 
mercury by virtue of the ſtronger attraction of the vitriolic acid to the metal. 
The precipitate which falls down does not eſſentially differ from the ſubſtance 
produced by the direct ſolution of mercury in the vitriolic acid. The marine 
acid likewiſe ſeizes the mercury diſſolved in the nitrous acid, and forms a com- 
pound which falls to the bottom. This conſiſts of a very cauſtic ſalt, which is 
called corroſive ſublimate, and is produced when the nitrous ſolution contains 
only calx of mercury ; but when that ſolution is ſaturated with merallic mercury, 
the compound which falls down by the addition of marine acid is called white 
precipitate, and does not differ from the preparation which, when made in the 
dry way, is called calomel, or mercurius dulcis. 

The acetous and moſt other acids combine with the calx of mercury, and preci- 
pitate it from its ſolution in the nitrous acid. 

The marine acid does not ad. perceptibly upon mercury in ths metallic ſtate; 
but the dephlogilticated or acrated marine acid readily diffolves-it, and forms the 
ſame combination as ariſes from the dire& union of marine acid with calx of mer- 
cury ; that is to ſay, corroſive ſublimate. 

The great ſpecific gravity of mercury rendered it an- object of peculiar attention 
to the alchemiſts and earlier chemiſts; many of whom hoped to fix it in the form 
of a ſolid ſubſtance, or to extract gold from it. From theſe motives, a great 

variety of proceſſes have been made with it, by methods which are much leſs. 
direct and ſimple than thoſe of modern chemiſtry. Among others, the combi- 
nation of the calx of mercury with marine acid is produced by ſeveral methods in 
the dry way by ſublimation, In the large way, corroſive ſublimate is prepared 
by triturating equal parts of mercury, common ſalt, and vitriol together, and ex- 
poſing the whole to a moderate heat. The corroſive ſublimate riſes, and adheres 
to the upper part of the glaſs veſſel. In this operation the vitriohe acid from the 
vitriol is ſuppoſed to calcine the mercury, or to dephlogiſticate the marine acid of 
the common ſalt; in either of which caſes the compound of marine acid with calx 
of mercury will be formed. From this theory, it will eaſily be underſtood that 
corroſive ſublimate may be prepared by various methods. If the white maſs or 
calx of mercury, produced by expoſing that metal to the action of vitriolic acid, 
be heated in a matraſs with an equal quantity of common falt, this ſublimate will 
be had by double affinity; the vitriolic acid partly ſaturating the alkali, and the 
marine acid uniting with the calx of mercury, and riſing by ſublimation. In the 
fame manner, the nitrous mercurial ſalt, or the mercurial precipitates, may be uſed 
inftead of the calx of mercury by vitriolic acid. | 

As the cauſticity of metallic ſalts depends chiefly on the diſpoſition of the cab. : 
cined metal to reſume the metallic ſtate, at the ſame time that it burns or calcines 
the ſubſtance to which it may be applied; it is accordingly found that corroſive | 
fublimate poſſeſſes this property in the moſt eminent degree; it is therefore one 
of the moſt active mineral poiſons. This ſalt is ſoluble in water, though ſparingly, 
and alſo in ardent ſpirit. It is precipitated of an orange colour by fixed alkalis. 
The abſorbent earths likewiſe throw down its calx. Volatile alkali affords a white 
precipitate, which ſoon afterwards aſſumes a flate colour. 

Corrofive ſublimate becomes much more ſoluble in water by the 20 of ſal 
ammoniac, with which it forms a triple compound, called ſal alembroth by the 
alchemiſts, which cryſtallizes by cooling. The addition of a fixed alkali throws 
down a white calx of mercury, called white mu * in the diſpenſatories. 5 
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The preparation of calomel is uſually made by triturating corroſive ſublimate 
in a glaſs mortar with fluid mercury, added by a little at a time, until no more 
can be made to diſappear. A ſmall quantity of water added to the corroſive ſub- 
limate during this part of the proceſs, prevents that ſalt from riſing in the form 
of nox1ous duſt. In this ſtate the combination is the ſame as that obtained from 
the ſaturated nitrous ſolution of mercury by the addition of marine acid. The 
mixture of corroſive ſublimate and mercury is more perfectly combined by ex- 

ſing it to ſublimation. It adheres to the internal part of the ſubliming veſſel, 
in the form of a white maſs of a ſtriated texture. If there be any ſuſpicion of 
its containing corrofive ſublimate, which is not probable on account of the more 
volatile nature of the latter, they may be ſeparated by means of warm water, the 
calomel being inſoluble. 2 Fe 

When one part of antimony, which is the native combination or ore of anti- 
mony with ſulphur, is triturated or accurately mixed with two parts of corroſive 
ſublimate, and expoſed to diſtillation, the dephlogiſticated or acrated marine 
acid combines with the regulus of antimony, and riſes in the form of the com- 
pound called butter of antimony ; while the ſulphur combines with the mercury, 
and forms cinnabar. If the regulus of antimony be uſed inſtead of the mineral, 
the refidue which riſes laſt conſiſts of running mercury, inſtead of cinnabar. 

Mercury combines very readily with fulphur. By trituration in a mortar the 
mercury diſappears, and forms a black compound with the ſulphur, which is 
called ethiops mineral, or mercurial ethiops. The combination is more ſpeedily 
made by mixing fluid mercury with melted ſulphur. In this way three parts of 
flowers of ſulphur unite with one of mercury. If the ſulphur be ſet on fire, the 
greateſt part burns, and the remainder is of a violet colour when pulverized, 
This conſiſts of a more intimate combination of mercury and ſulphur. Ir riſes in 
a heat nearly approaching to redneſs ; and the ſublimate, which is called cinnabar, 
contains about one fifth part ſulphur, and the reſt mercury. The pigment called 
vermilion conſiſts of artificial cinnabar reduced to a powder. See CINNABAR. 

- Livers of ſulphur are decompoſed in the humid way by mercury, which unites 
with ſulphur. With the fixed alkaline livers of ſulphur it forms a black 
powder, or ethiops, by agitation, which in the courſe of a number of years becomes 
red; but the volatile alkaline hepar, or fuming liquor of Boyle, converts mercury 
into a fine cinnabar in a very ſhort time. Turbich mineral, and the precipitates 
- of mercury, are likewiſe converted into cinnabar by this alkaline hepar. 

Mercury unites by trituration with oils and mucilages, with which it forms 
black or deep blue compounds. A ſmall part of the mercury in theſe ſeems to 
be in combination, and the reſt in a ſtate of extreme diviſion. EE 

This metal can ſcarcely be exhibited in the dry way, on account of its vola- 
tility. The degree of heat required to convert it into the red calx called pre- 
cipitate per ſe, is rather lower than its boiling point, and a greater reduces it again 
to the metallic ſtate. The calcination and reduction of mercury, without addi- 
tion, afford one of the firongeſt arguments in favour of the ſyſtem which rejects 
phlogiſton. tt : | 

In the production of the red calx of mercury, it is required that air be prefent, 
and the metal kept in a ſtate of briſk evaporation. On this account it is found 
convenient that the veſſel ſhould be ſo deep, and its aperture ſo ſmall, that the 
: fumes may not make their eſcape. It may be inferred, that in this as well as other 
calcinations there is an abſorption of vital air; more eſpecially as vital air is 

| ; | expelled 
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** from the calx * heat . When the experiment is made in cloſed veſſels 
by means of a body whoſe neck 3 is introduced beneath a jar containing common 
air over mercury, the vital part is abſorbed, and phlogiſticated or foul air remains ; 
and afterwards, by an augmentation of heat, the mercury ĩs revived, at the fame 
time that it reſtores the conſtitution of the air by the emiſſion: of the vital air. 
Ten days or a fortnight's. conſtant heat is required to convert a few grains Ta 
meeurg into precipitate per ſe in the ſmall way. | 

Mercury being habitually ſluid, very readily: combines with moſt ibs 3 
to which. it communicates more or leſs of its fuſibility. When: theſe metallic 
mixtures contain a ſufficient quantity of mercury to render them ſoft at a mean 
tempetature,, they are called amalgams. | $6415 Wh 

It very readily combines with gold, filver, lead, tin, biſmuth, and zinc; more 
difficultly with copper, arſenic, and regulus of antimony; and ſcarcely at all with 
platina or iron: it does not unite with nickel or cobalt; and its action on man- 
ganeſe, wolfram, and molybdena, is not known. Looking: glaſſes are covered on 
the back ſurface with an amalgam of tin. In this operation, mercury is poured 
on tin foil, upon a flat ſtone, and ſpread with a feather, till its union with the tin 
has brightened every part of its ſurface. A large quantity of mercury ĩs then poured 
on, and the glaſs is ſlided along the fluid ſurface; upon which it is aſterwards 
Pen by weights, to exclude the ſuperfluous mercury. 

Mercury is found native in ſlaty or quartzoſe earths, or viſibly diffuſed abode 
maſſes of clay or ſtone. Native precipitate per ſe, or calx of mercury, has alſo 
been found; and this metal has likewiſe been met with in combination with the 
vitriolic and marine acids. Its volatility may probably have cauſed it to be over- 
looked i in many minerals that may contain it. The greateſt quantity of mercury. 
is found in combination with ſulphur, in the form of cinnabar, Mercury is a 
ſcarce metal. Moſt of the mercury in commerce is afforded by the mines of 
Idria in the Auſtrian. dominions, Almaden in Spain, and Guancavelica iu Peru. 
The native mercury requires little more than waſhing to ſeparate it from its 
matrix. Cinnabar in the native ſtate is frequently mixed with calcareous earth; 
in which caſe the mercury may be ſeparated by diſtillation, becauſe the calcareous 
earth combines with and detains the ſulphur. : Pure cinnabar may be decompoſed 
by the addition of about one third of i its weight of iron. In all caſes wherein 
pure mercury is required; it muſt be diſtilled from cinnabar, or irs ſulphuredus 
combination. For this purpoſe, the mercury may be converted into ethiops, and 
diſtilled with twice its weight of quicklime or iron filings. Mercury in com- 
merce is judged to be pure when it is perfectly fluid, and runs in neat globules, 
without any pellicle on its ſurface, or without foiling a funnel of clean white 
paper, through which it may be poured by a very ſmall aperture at bottom. If 
it leaves acht en 1 evaporation, its pee may be ſtill more depend. 
ed on. 

To analyſe native . its ſtony matrix a firſt be diffolved i in nitrous 
acids and the cinnabar, being diſengaged, ſhould be boiled in eight or ten times 
its weight of aqua regia, com apoſed of three parts nitrous, and one marine acid: 
the mercury r then be Pregipitatedd: in the metallic form by the addition of 
| Zl NC. 2 
* he men of f mercury have already been mentioned in the preſen article, « ad 
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elſewhere. The amalgamation of the noble metals, water-gilding, the maki 
of vermilion, the filvering of looking-glaſſes, and the preparation of — 
powerful medicines, are the principal ufes to which this metal is applied. 
- MERCURY OF THE PHILOSOPHERS; and FRO HB Dat 
MERCURIFICATION. I take theſe articles without alteration from the 
dictionary of Macquer, as the ſubject does not ſeem to require, or deſerve, any very 
extenſive reſearch. Alchemiſts have given the name of mercury to many other 
things beſides the metallic ſubſtance generally ſo called. This latter they call ordi- 
nary mercury, and value it little. We cannot preciſely ſay what they meant by their 
mercury, from the obſcurity of their writings, ' and alſo from their different 
deſcriptions of the matter. No term is more frequently uſed by them than this. 
In every page of their writings we find the words mercury, mercurification, 
&c. Probably they had not all the ſame idea annexed to the term philoſophical 
mercury. The moſt probable opinion upon this ſubject is, that this mercury 
is the metallic principle which Becher has called mercurial earth. See EARTR 
MERCURIAL. „„ n 5 82 | 
Mercurification is an alchemical operation, by which metals are ſaid to be 
reduced into a fluid, heavy, opake, and ſhining liquor, like ordinary mercury; 
or by which the mercurial principle may be extracted from metals, and obtained 
in the form of quickſilver. But theſe mercurified metals, or their mereurial 
principle rendered ſenſible, are a kind of philoſophical mercury, which, although 
they reſemble ordinary mercury, are nevertheleſs faid, by perſons exerciſed in ſuch 
ſtudies, to differ from it conſiderably, by having a greater ſpecific gravity, by 
more <ffetually penetrating and diſſolving metals, by a ſtronger adheſion to theſe, 
and by a leſs volatility. | 7 2 | 
We may find in the books of many authors, who, though not alchemiſts, give 
more or leſs attention to theſe ſubjects, a great number of proceſſes for mercuri- 
fication, or for obtaining mercury of metals; moſt of which are very long, 
laborious, confuſed, and confequently ſubject to fail. The detail of theſe pro- 
ceſſes would be too long. An account of the principal of theſe operations may 
be ſeen in Junker's Conſpectus Chemiæ. We ſhall only mention ſome of the 
eaſieſt mercurificarions extracted from the moſt modern authors, as Wallerius and 
If cinnabar of antimony made with corroſive ſublimate be diftilled, we 
ſhall obtain, by reviving the mercury, a larger quantity of mercury than was 
originally in the corroſive ſublimatee. e 256209] 
If a corrofive ſublimate be prepared with ſpirit of ſalt and fluid mercury, and 
if calx or-filings of ſil ver be ſeveral times ſublimed together with this corroſive 
ſublimate, a part of the ſilver will be changed into mercury, et 
Very fine filings of iron, expoſed during a year to the air, and afterwards 
well triturated in a mortar, and cleanſed from duſt and extraneous matter, then 
expoſed during another year to che air, and laſtly, -diftilled in a retort, furniſh 
a hard matter which attaches itſelf to the neck of the retort, and with this mat- 
ter a little mercury. Te1CHMEYERT.' LET enen o 
If calx of copper be mixed with ſal ammoniac, and this mixture expoſed. 
during a certain time to air, and diſtilled with ſoap, mercury will be obtained. 
If luna cornea or plumbum corneum be mixed with an equal weight of very 
concentrated ſpirit of ſalt, digeſted together during three or four weeks, then 
an equal quantity of black flux and Venice ſoap added to it, and the whole 
matter diſtilled in a glaſs retort, ſome mercury will paſs into the receiver. 
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Theſe experiments are important, and eaſily made, but have not been repeated 
by modern chemiſts; for which we ſee no other reaſon than the ſmall hopes of 
their ſucceeding. If they ſhould ſucceed, they would afcertain the exiſtence 
of a mercurial principal in metals, and would ſomuch more confirm the theory 
of Becher, as all the experiments above -mentioned are made with the-marine 
acid, which that chemiſt ſuppoſes to contain the mercurial earth. The conclu- 
fion deducible from. theſe experiments would be, that, by introducing a ſuper- 
abundant quantity. of mercurial earth into metals, a true mercury might be 
obtained from them. See METaLts. r 
Many other proceſſes for mercurification may be ſeen. in authors who have 
treated of this matter, particularly in Junker's book above quoted, in which 
marine acid is not employed, but other faline matters, or ſublimation through 
the burning fuel, with concourſe of free air, in Geber's manner. In this latter 
caſe, we muſt look for the mercurial ſubſtance in the metallic fumes and flowers; 
and if any ſuch ſubſtance be obtained, it muſt evidently proceed from the de- 
compoſition of the metallic matter employee. | 5 
Mir. Groſſe ſays, in the Memoirs of the Academy, that he obtained mercury. 
from lead by an eaſier and ſimpler proceſs than thoſe above mentioned. This 
conſiſts in ſaturating perfectly ſome good nitrous acid with lead, which may be 
done effectually by employing more lead than the acid can diſſolve; and from 
this ſolution, according to Mr. Grofle, a gray powder is precipitated, in which 
mercury is diſcovered. This experiment being ſhort, - Meſirs. Macquer and 
Beaumè repeated it with due attention in their Courſe of Chemiſtry ;- but they 
did not find the gray mercurial powder mentioned by Mr. Groſſe. As the ex- 
actneſs and veracity of that able chemiſt are well known, we muſt believe that 
the lead which he employed contained ſome extraneous mercury, which might 
eaſily happen in a laboratory. The fame thing has poſſibly happened in other 
experiments of mercurification; and this proves how circumſpect we ought to 
be in drawing concluſions. n out e od of 
METALS. Metallic ſubſtances are very eaſily diſtinguiſhable from all other 
bodies in nature, by their very great weight, and that opake ſhining appearance 
Which is called the metallic ſplendour. or brilliancy.. Very few fubſtances have 
half the ſpecific gravity of the lighteſt among the metals. They are alt tufible, 
though at very different temperatures; and if the fuſion be made in cloſe veſſels; 
they fix again by cold, without having ſuffered any change but that of external 
figure, which muſt be produced in all bodies which have been either hquefied 
or volatihzed ; namely, they aſſume the form of the veſſel which contains them. 
Some of them may be extended conſiderably by the hammer, without breaking 
them. This property is called malleability ; and the metallic bodies which — | 
ſeſs it are called entire metals, or metals, in contra · diſtinction to ſuch as are 
more brittle, and are called ſemi- metals. Metallic ſubſtances are alſo called per- 
fect and imperfect. The perfect are ſuch as undergo no laſting change of their 
properties by any heat we can apply ta them, at leaſt, in common furnaces. The 
imperfect metals, when expoſed to a ſtrong heat, with acceſs of vital air, are 
changed, by a proceſs ſimilar to burning, and in ſome of them with an actual 
flame, into a brittle dull ſubſtance, called a calx, which is heavier than the 
metal it came from, though its ſpecific gravity is not ſo great. Some are even 
converted into acids. If the calx of a metal be expoſed to ſtrong heat in a 
cloſed veſſel, with ſome inflammable matter, it recovers its metallic ſtate. This 
| is called reduction, or reviving of the metal. WO j DUE 2320 SH 4 o&o 
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All metals are imperfect, except gold, ſilver, and platina. The imperfe&t 
metals are, mercury, lead, copper, iron, and tin; and the ſeini-metals are, 
biſmuth, nickel, arſenic, cobalt, zinc, antimony, manganeſe, wolfram, molybde- 
na, and uranite. The names arſenic, antimony, manganeſe, wolfram, and 
molybdena, being uſed to denote the mineral ſubſtance from. which the ſemi- 
metals are obtained, the ſemi- metals themſelves are diſtinguiſhed by the name 
of regulus of arſenic; regulus of antimony, and fo forth; though modern chemiſts 
often uſe the fimple term to denote the ſemi- metal itſelf alone. 

Metals, like other fufible bodies, have each a fixed temperature, or freezing 
point, at which they become ſchid. They aſſume a cryſtallized figure in cooling, 
which is different in each, and may be ſeen by fuſing them in melting pots with 
a hole in the bottom ſtopped with a ſtopper; or better in many caſes, by a diſh 
or flat mould, and tiking it; for, in this caſe, if che ſurface be ſuffered to con- 
geal, and the fluid metal beneath be ſuffered to run out through the hole, the 
under ſurface of the remaining metal will be curiouſly cryſtallized. The ſpecific 
gravity of metallic ſubſtances is very conſiderably affected by the gradual or haſty 
cooling, or tranſition from the ſſuid to the ſolid Rate. Hammering renders them 

harder and more elaſtic; but this effect is deſtroyed by ignition. Rel ies 

The affinities of metals to each other are various. Some will not unite at all; 
others mix very readily, and even combine together. On this property is 
founded the att of ſoldering ; which conſiſts in joining two pieces of metal to- 
gether by heating them, with a thin piece or plate of a more fuſible metal inter- 
poſed between them. Thus tin is a ſolder for lead; braſs, gold, or ſilver, are 
— —— ͤ v,, hfog l6huc mom; a dn di 

- Mountainous diſtricts, where the ſurface of the globe has been thrown. up or 
diſturbed, in remote ages, by earthquakes, volcanos, or other great convulſions 
of nature, are the moſt abundant in metallic bodies. In digging into the bowels 
of the earth; the various metals are moſtly found difpoſed in ſtrata or beds, which 
in plains lie level, but in mountains are inclined ; whence it happens, that 
in mountainous countries ſome ſtrata are often expoſed to the day, which 
would elſe have been too deeply lodged to be come at by human art. It is in 
the ſtratified mountains that metals are uſually found, moſtly in a ſtate of com- 
bination either with ſulphur or arſenic, or in the ſtate of a calx. They are alſo 
found, though leſs frequently, in the metallic or native ſtate. | 
The combinations, or earthy bodies which contain metals in ſufficient quantity 
to be worth extracting, are called-ores. Iron ore ſometimes forms entire mountains; 
but in general the metallic part of a mountain is very inconſiderable in proportion 
to the whole. The ores run either parallel to the ſtony ſtrata, though far from 
having the ſame regularity of thickneſs, or the croſs the ſtrata in all directions. 
Theſe metallic ſtrata are called veins. The cavity formed by art in the earth, for 
the extraction of metals or any other mineral bodies, is called a mine. The ſtone 
wherein a metallic ore is uſually bedded, is called its matrix. Theſe are not 
peculiarly appropriated to any metal, though ſome ſtones more frequently accom- 

-/ p © 0 blots made ola 1 ths 
The general operations by which metals are obtained from ores are—1. The 
minerals are ſelected; and ſuch only are taken as from experience are known, by 


the external figure or appearance, to contain metal. 2. They are reduced to 


powder; and the lighter parts waſhed; away, by means of water, in a ſhallow | 


trough. 3. The volatile parts are diffipated by the operation called roaſting. 
4. The ores are ſmelted by throwing them into the midſt of the fuel of a furnace, | 
| ; = 0 | with 
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with carthy ſubſtances which are diſpoſed to run into glaſs. In this operation, 
the glaſſy matter, called ſcoria, in ſome meaſure produces the effect of rendering 
the . <0 part of the furnace a cloſed veſſel; and the fuel revives the metal, which 
in the ore is uſdally of the nature of calx. The revired metal being much 
denſer than the ſcoria, falls to the bottom, and is ſuffered to run out by proper 
openings. Theſe are the genetal operations, but they are not all neceſſary in all 
caſes ; and the particular practice with the ſeveral ores of each metal, muſt 
vary according to the OI. of the metal itſelf, and the eee anne it 
is united with, - ih 
Tbe extraction of metals from ores, in the ſmall way, Abich is necelſarys to be 
made in order to aſcertain whether the ſpecimens are worth working, is called 
aſſaying or eſſaying. In theſe ſmall RN the fuſibility of the pounded ore is 
increaſed by an addition of black flux, which is an 1mpure alkali, formed by mix- 
ing two parts of tartar with one of nitre, and ſetting them on fire. Metallic ores 
may be very accurately ee by ſolution and re in the humid dM 
See the ſeveral METATIs. 28 Iii 
The theory of the calcination and reduction of metals, e e to the ſyſtem 
of phlogiſton, is as follows: - Metals, like all other inſlammable bodies, contain 
phlogifton united to a baſe. While the vital part of the air unites with the baſe, 
the phlogiſton is diſengaged, and leaves behind it the combination called a calx, 
which is heavier than the metal, becauſe the air received exceeds the weight of 
the phlogiſton diſengaged. —In, the antiphlogiſtic ſyſtem, metals are conſidered 
as ſimple ſubſtances, which are converted into calces by their union with vital 
air, and are revived by heating them with any other matter which is more com- 
buſtible than themſelves; that is to ſay, which has a ſtronger attract ion for vital 
air, at the temperature of reduction. Some of the maintainers of phlogiſton 
admit that the vital air unites with that principle of inflammability, and compoſes 
a ſubſtance which combines with the baſe of the metal. Here the fact 
with the ſtatement of the antiphlogiſtians, but the explanation is leſs ſimpleQ. 
M Moſt me * will uniformly mix with each other; and the ſpecific gravity of 
the compoullM is ſeldom ſuch, as would have been deduced from the ſuppoſition 
of a mere mixture, or ſimple oppoſition. of parts. Their fuſibility is likewiſe 
greatly changed by mixture, and according to no certain rule yet diſcovered. 
Mixtures of metals are frequently called alloys. But the word alloy, or allay, 
is moſtly uſed to denote a portion of metal which is ae to the eee metals, | 
gold or ſilverr.. 
Metals are moſtly ſoluble. in W wth — they form falts. When a 
metal i is added to an acid, the general effect produced is the ſame as would have 
ariſen from the addition of any other combuſtible ſubſtance to the acid. If an 
alkali or earth be added to a metallic ſolution, the metal falls to the bottom in the 
form of a calx. But if a metal which has a ſtronger affinity with the acid than 
the metal already diſſolved has, be added to ſuch a ſolution; the former metal will 
fall to the bottom in its metallic ſtate, and the latter will be diſſolved without 
cauſing any of the eſcape of elaſtic fluid, and other appearances, which would 
have taken place if it had been applied to the mere acid; notwithſtanding which, 
the latter metal, if precipitated: by an nnn ſubſtance, uch as an alkali 
or earth, will be in the ſtate of a calx. a 
It is evident, from theſe facts, that the a of acids upon meine is | Stullar 
to that of heat with acceſs of vital air; and of courſe may be accounted for, upon 
both the theories of chemiſtry, 4 the fame manner as combuſtion itſelf. Accord- 


ing 
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. ang to the ariginal theory, when an acid acts upon a metal, it unites with the baſe 


of the metal, and expels the phlogiſton; which either riſes alone, in the form of 
inflammable air; or, combining with the acid itſelf, forms an acid air, or volatile 
acid. If an alkali be added, the calx falls down, combined with air, which it 
obtains either from the alkali or the acid; but if a metal be added, the phlogiſton 
ol this laſt, uniting with the calt of the former, revives it, and it falls down in 
its metallic ſtate. The new theory may be applied as follows: When a metal is 
added to an acid, it attracts vital air either from the acid itſelf or from the water. 
If the former, the acid itſelf is decompoſed, and its baſe, combined with an under 
proportion of vital air, ariſes in the form of volatile acid, or acid air. But, if the 
latter, the water itſelf is decompoſed, its vital air combining with the metal, and its 
iaflammable air flying off: in this caſe, the acid is ſuppoſed to do nothing more 

than hold the calx in ſolution, and by that means facilitate the action of the water, 


- which would be much leſs effectual if the calx were ſuffered, on account of its 


inſolubility, to remain upon and defend the ſurface of the metal; which by reaſon 


of its inſolubility as mere water, it would not fail to do, if the acid were not 
| preſent. 6 1291 | re __— 44 . od 3 Js 


Metals are precipitated by each ther in the ſame order, or nearly ſo, in 1 
acids. Hence it is inferred, that this effect is produced by the re- action of ſome 
common principle, either of the metal or of the acids. In the old theory, a 


metal which has a ſtronger attraction for phlogiſton, will take that principle from 


another metal which holds it more weakly; and of courſe the latter will cauſe the 
former to be precipitated in its metallic form. In the new theory, a contrary 
tranßtion of vital air from the acid produces the fame effect: for, if a metal has a 
ſtronger attraction for vital air than is exerted by another metal already in ſolution, 
it will deprive this laſt of it, and cauſe it to fall down in the metallic ſtate. 

Acids diſſalve metals only in their calciform ſtate; and there is a certain limit 
near which the ſolution is beft performed. If an acid be of ſuch a nature as to be 


incapable of calcining a metal, it will not diſſolve it, though the ſame acid would 


diſſolve the calx if preſented to it; and if the calcination be carrieq on too far, 
the calx will likewiſe be infoluble. To explain this according to th Mo theories, 
it may be obſerved, that acids calcine metals by virtue of their attraction for pblo- 
giſton, and ſuſpend the calx by virtue of the ſame power exerted on the remain - 
ing portion of phlogiſton, of which they cannot in general diveſt the calx; con- 
ſequently, if the calx be diveſted of this portion, it will be inſoluble. Or, in 


the other theory, the ſimple metal attracts as much vital air from the acid as is 
ſuſñicĩent to convert itſelf into a calx, but not enough to ſaturate it with that prin- 


ciple : it is therefore ſuſpended, in conſequence of its remaining weak attraction 
for the vital air of the acid. But if the calcination be complete, that is to ſay, 
if the affinity of the metal for vital air be perfectly ſatisfied, the remaining 
attraction of the metal for vital air will ceaſe, and it will be inſoluble. 

The direct action of alkaline ſalts upon metals is not conſiderable: ſulphur 
combines with moſt of them readily in the way of fuſion; and the combination 
of ſulphur with an alkali, called liver of ſulphur, is a powerful ſolvent of all 
metals except zinc. Nitre heated witch metals acts in the ſame manner as it does 
with other inflammable bodies: it deflagrates, and the metals become calcined. 
The perfect metals reſiſt the action of nitre. 5 6 e 131 0 200 
METALLURGT. The characters from which mineralogiſts pretend to 
aſſert the exiſtence of an ore in the bowels of the earth, are all equivocal and 
ſuſpicious. The ſavage aſpect of a mountain, the nature of the plants which 
fl | | grow 
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;row upon it, the exhalations which ariſe from the earth, all afford characters too 
doubtful for a reaſonable man to riſk his fortune =o ſuch ingications'alone. — 
The dipping wand, or divining rod, is the fruit of ſuperſtition and ignorance: and 


54.4» 


The nature of the ſtones which compoſe a mountain is capable of furniſhing. 


mountains, in which the ſchiſtus and ancient calcareous ſtone are void ef all 
impreſſions of ſhells. | 8 0 


which he conſidered as a r of metals; and that it has been very impro- 


time longer than the reſt of the mountain; and as theſe parts of rocks, connected 
by a metallic cement, preſent a ſtronger reſiſtance to the action of waters, which 

inceſſantly corrode and diminiſh mountains, and carry away their parts into the 
fea, we frequently obſerve, the veins projecting on the ſides of mountains in- 
cruſted with ſome flight metallic impreffion, altered by the lapſè of time 

The nature of an ore is judged from inſpection. A flight acquaintance with 
this ſubject is ſufficient to enable the obſerver to form an immediate judgment of- 
che nature of an ore. The blow-pipe is an inſtrument by the affiſtanee of which 

we may in à ſhort time become acquainted likewiſe with the ſpecies of the ore. 
See BLow-Pipg. This knowledge forms the docimaſtic art, or docimaſia. In order 
to make the aſſay of an ore, in general, for all ores do not require the ſame proceſs, 
ſmall pieces of the mineral are examined. Theſe are cleared from foreign and ſtony 
fubſtances as much as poſſilſe. Tbe pure mineral is then pounded, and à 
certain quantity weighed, which is torrified in a veſſel larger and leſs deep than 
a common crucible. By this means the ſulphur; or the arſenic in combination 
with the metal, is diſſipated; and by the loſs of weight reſulting: from the cal- 
cination, a judgment is formed of the proportion of foreign volatile matter it 


* 


contained. pag | | 
© This fiſt operation ſhews the proportion and quantity of ſulphur and arſenic - 
which may be mixed with the metal. The ſulphureous ſmell may eafily be diſtin- 
3 from the ſmell of garlic, which characterizes arſenic. Theſe foreign 
ſubſtances mixed with the metal are called mineraliz ers. 
In order to obtain an accurate judgment of the weight of the mmeralizer, the 
augmentation in weight which the metal has undergone in paſſing from its metal. 
lic ſtate to that of oxide or calx, muſt be added to tbe leſs occaſioned by the 
calcination. DIS ALD EGO JUGUE Jerk AMS R011 SOT 92 F742 * 
Two hundred grains of this roaſted ore are then to be taken, and mixed with 
TOW fe al OY : fluxes 
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fluxes ** of fuſing or reducing it. In this operation a crucible is made uſe 


of: and a ſufficient degree of beat being applied, the metal is precipitated to the, 
bottom of the crucible i in a button, whoſe weight indicates che quantity of metal 
ee, in the ore. {4 
hbeſe fluxes muſt be varied according. to the nature of the ores under examina- 
tion. It is neceflary that they ſhould all contain the gc principle, to diſengage 


the vital air with which theſe metals are impregnated by the calcination. But the 
nature of the flux muſt be varied according to the fuſibility . the metal. The 
three following will anſwer all theſe pu 9 45 | | 

1. The fuſible material called black flax i is made with two b oft tartar, and 
one part of nitre, melted together. The coaly and alkaline reſidue 1 is uſed to 
reduce the ores of lead, copper, antimony, &c. _ | 

2. Two hundred grains of calcined borax, one hundred grains of nitre, twenty 

grains of ſlaked lime, and one hundred grains of the ore intended to be aſſayed, 
zh form the flux of Scopoli, which Chaptal found advantageous in the aſſay of iron ores. 

The vitreous flux of M. de Morveau, made with eight parts of pounded glaſs, 
5 of — and half a ze of powder of charcoal, may be employed for the | 

e purpoſe. 

4 Ako andinitre, in 1 equal parts, form Reg a very active flux. 

The neutral affenical ſalt has been uſed with ſucceſs to fule platin. 

A. ſoon as the exiſtence of a mine, and its nature and riches are aſcertained, it 
is in the next place neceſſary tobe aſſured of a ſufficient abundance and continuity 
of water to anſwer the purpoſes of the works. It is likewiſe neceſſary to be aſſured 
of poſſeſſing a ſuicient quantity of wood or charcoal, and more eſpecially, a good 
director muſt be procured : for a poor mine well managed | is preferable to arich one 
ill conducted. 

Theſe preliminary, circumſtances being BEA UF; the moſt fim ple and leaſt 
expenſive proceſſes mult be employed in extracting the mineral from the bowels 
of the earth. For this purpoſe, ſhafts. or galleries mult be dug, argording to che 
poſition of the vein, and the nature of its ſituation. 

When it is practicable to arrive at the fide of the vein, and at a certain depth, 
by a horizontal gallery, the works become more ſimple and œconomical; the 
ſame opening ſerving to draw off the waters, and extract the ore. Galleries are 
then to be carried on to the right and left; and ſhafts ſunk, which communicate 
with the open air, as likewiſe others carried down into che vein. Galleries are 
likewiſe conſtructed, one above the other, and the communication of the works 
kept up by ladders. When the ſoil is friable, and defective in ſolidity, care muſt 
be taken to ſupport it with timbers of ſufficient ſtrength, to prevent its falling in. 

; Pickaxes, wedges, and levers are uſed to detach the ore, when the rock i is ſoft; 
but it is moſt commonly neceſſary to employ gunpowder. _ | | 

Want of air, and the abundance of water, are almoſt always noxious, 415 de- 
range e mine-works. : The water is carried off by fire- engines, wind-mill pumps, 
0 other ſuitable apparatus. 

Currents of air are produced by eſtabliſhirig coͤmmunĩcations with the galleries, 
by horizontal apertures. Furnaces erected on the fide of a ſhaft, to which a long 
tube is adaptcd at one end, communicating with the aſh-hole, and at the other 
plunging into the ſhaft to draw u the air, or ventilators placed in the ſame ſitua- 
tion anſwer a ſimilar purpo The he foul air is deſtroyed by rendering a lixivium 


of aſhes cauſtic; and raking * lime about the mine likewiſe Produces the 
* effect. | T 8 | 


. 


11 pru- 


M E T ( 0 M E T 


A prudent company ought to extract the largeſt poſſible quantity of ore, before 
they determine upon conſtructing the neceſſary works for the ſubſequent proceſſes. 
W'ẽ cannot ſee into the bowels of the earth. Appearances are often deceitful; 
and we have ſeen companies either ruined or diſcouraged, becauſe they had em- 
ployed immenſe fums to conſtruct the neceſſary furnzces to work an ore whoſe 
exiſtence was doubt ful. When the proceedings, in an undertaking of this kind, 
are carried on with proper precaution, and no more expence is entered into than 
What the ore extracted, and of a known value, is capable of repreſenting, the pro- 
bable loſſes are very flight, even in the pooreſt mine. 

The works ought to be varied according to the nature and ſtate of the mineral. 
It is found in three ſtates :—1. In the form of a native metal: in this caſe, nothing 
more is neceflary than to extract it out of the mine, to clear it of the extrane-. 
ous ſubſtances, and to fuſe it. 2. In the form of calx: and in this ſtate it is 
ſufficient if it be ſorted and fuſed. 3. Combined with fulphur or arſenic, in which 
caſe it muſt be made to undergo ſome other operations. 

Although, in this laſt: caſe, the works, ſublequent to the extraction, vary 
according to the nature of the ore, there are nevertheleſs certain general operations 
to which every kind of ore is ſubjected. 

The firſt buſineſs muſt be to clear the metal of the ſtony matter or matrix. 
For this purpoſe, when the ore is extracted, children are employed who examine 
it, and ſeparate the pure ore, or rich mineral, from that which is mixed with the 
gangue. As in this ſecond quality the ſtone is mixed with the ore, the whole is 
pulverized by means of a ſtamping mill, conſiſting of peſtles of wood, ſhod with 
iron, and armed with cocks, which are raiſed by levers proceeding from the axis 
of a wheel that conſtantly turns. The mineral is by this means cruſhed and 
pulverized ; and a ſtream of water, which is made to paſs over it, carries awa 
both the metallic and ſtony particles; the former being depoſited in the firſt veſſel J 
through which the water 1s made to circulate, while the latter, or ſtony part, is 
carried to a greater diſtance, on account of its lightneſs. 

This pulverized ore is called ſclich; and in order to ſeparate all the goat 
parts, it is waſhed upon tables ſlightly inclined, over which a conſtant ſtream of 
water is made 10 flow. The ſclich is agitated with brooms; the water carries away 

all the fragments of ſtone, and leaves the pure ore upon the table. 

The calcination of the mineral ſucceeds the waſhing. In this operation, the 

mineralizer is carried off. Fire is always the agent made uſe of. Sometimes the 
pounded mineral is diſpoſed in piles upon heaps of wood, which being ſet on fire, 
heat the ore ſtrongly, and drive off the mineralizer. This calcination poſſeſſes 
the double advantage of diſpoſing the metal for fuſion, as well as clearing it of the 
mine ralizing ſubſtance. When the ore is more friable, i it is ſpread out in a rever- 
beratory furnace; and the flame which reverberates e it deprixes it of its 
mineralizer, at the ſame time that it partly fuſes it. | 

M. Exchaquet has propoſed to deſttoy the ſulphur by nitre in aſſays. This 
proceſs | is excellent for copper ores : the quantity of nitre yaries according to the 
quantity of ſulphur; but there is no danger of adding too much. In this opera - 

tion the mixture is thrown into an ignited crucible, and kept ata moderate, heat 
for ſome minutes. 

I he fuſion is effected in furnaces, excited by a current of air, kept up by means 
of large bellows, or a machine called a trompe. See TaouTE. 

MET EORS, and 
ME TEOROLOGY. The ſtate and condition of the great fluid ES in 
which we breathe, and the changes which take place therein, ; are objects of no 
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ſmall importance to the chemical philoſopher. Among the variety of experi- 
ments on permanently elaſtic fluids, it is found that moſt of them are capable of 
uniformly mixing together, when their nature is ſuch as not to act perceptibly 
upon each other. But in the extenſive maſs of the atmoſphere, it feems likely 
that conſiderable ſeparations of 1ts component parts take place in conſequence of 
their different ſpecific gravities. This ſuppoſition is countenanced by ſeveral 
optical phenomena, ſuch as the double appearance of head lands In this way 
ſome writers account for the appearance of the aurora-borealis, ſhooting ſtars, 
and other ſimilar appearances, which they ſuppoſe to conſiſt of inflammable air, 
occupying the upper region of the atmoſphere, and fired by electricity. It is a 
remarkable circumſtance, that moſt of theſe fiery appearances happen ar an eleva- 
tion, which is geometrically determined to be almoſt twice as great as that which 
aſtronomical writers, by deductions founded on the refraction of the light of the 
heavenly bodies, and the law of dilatation of air near the ſurface of the earth, have 
aſſigned as the ſenſible limit of the atmoſphere. Hence it ſhould follow, that the 
elaſticity of the upper parts exceeds that of the lower; which affords no inconſider- 
able preſumption that this upper part is chiefly compoſed of ſuch air as we know 
to be the moſt elaſtic, namely, the inflammable. The compoſition of water out 
of the two ingredients, vital and inflammable air, has alſo afforded ground for 
meteorological induction. It has been concluded, that water is not only con- 
denſed and precipitated by the agency of electricity, in thunder ſtorms, but that 
it is likewiſe compoſed out of its elements by the combuſtion of theſe two airs in 
every caſe where atmoſpherical corruſcation is exhibited. | | 

The phenomena of winds, though chiefly depending on the hydroſtarical 
change in the denſity of the air by alteration of temperature, well deſerve the 
attention of the chemiſt. The effect of furnaces, the clearingof laboratories, 
burial vaults, houſes of office, mines, and other excavations, from noxious 
effluvia, are all governed by general laws of the ſame nature as thoſe which cauſe 
the currents of air around us. Even the ſudden and frequently impetuous current 
of air which accompanies a fall of rain, or ſquall, though it be merely produced 
by the mechanical action of the falling drops of water, has afforded ground for 
uſeful meditation. There is no doubt but we are indebted to conſiderations on 
this natural appearance for the cheap and uſeful blowing-machine, which the 
French call a trompe. See TROME. 

It may ſeem at the firſt ſight, as if obſervations on the ſtanding of the barome- 
ter and thermometer were of no very immediate uſe to the practical chemiſt. 
But if it be conſidered, that the effect of an air furnace depends on the difference 
of the denſity of the air in the chimney, and that which enters the aſh-hole ; and 
that the mere difference indicated by the barometer, amounts to one fifteenth part 
in its extremes of the whole quantity of the external air, in a given place, not to 
mention the effect pointed out by the thermometer, it will not appear ſtrange that 
theſe cauſes ſhould greatly influence the reſults in metallurgical operations, and 
be 'very perceptible in the burning of our culinary fires. The philofophical 
chemiſt is no leſs intereſted in the ſtate of the air, as ſhewn by theſe inſtruments, 
For it cannot but be of great conſequence to his deductions, to know the external 
preſſure which is conſtantly acting upon the elaſtic fluids he may either weigh 
or meaſure, If this and the temperature be not carefully attended to, he will 
ſcarcely find any two reſults, made at diſtant times, agree. 

The preſence of moiſture, or rather its diſpoſition to be abſorbed, or given out, 
as ſhewn by the hygrometer, muſt be of conſiderable importance. It affects the 
elaſticity of every kind of air, and there is no dopbt but combuſtion and its = 
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ducts will vary accordingly as it is maintained by an air which is moiſter or more 
dry. It is probable that the quantities of finery cinder afforded by iron may 
vary from this cauſe. | 

he effects of ſolution and precipitation analogous to what happens in denſer 
fluids, have been, perhaps too fancifully, delineated among the atmoſpheric 
changes. But there is every reaſon to think, that as our knowledge of the great 
ſyſtem of nature ſhall improve, the play of the chemical affinities will ſhew itſelf 
more evidently in the atmoſ phere. ; 

METHEGLIN. A fermented beverage made from honey. GS 

MICA. This ſtone in its pureſt ſtate is colourleſs; but either from a leſs 
intimate combination, or from a mixture of ſome ſuperfluous ingredient, prin- 
cipally iron, it is found of different colours, white, red, yellow, green, brown, 
or black (the white and yellow ſort have a ſplendid metallic appearance), 
ſmooth, but not greaſy to the touch, which diſtinguiſhes it from tale. Its texture 
1s always lamellar or ſcaly, and the lamellz, or ſcales, are ſlightly flexible and 
often elaſtic ; theſe fcales are ſometimes parallel to each other, ſometimes inter- 
woven, ſometimes wavy or undulated, and ſometimes they repreſent filaments. 
Its ſpecific gravity is from 2.535 to 3.000, when loaded with iron. 

It does not efferveſce with acids, and is inſoluble in them without particular 
management; but after it has been calcined with four times its weight of fixed 
alkali, it efferveſces ſtrongly, and is in great meaſure ſoluble, OG 

The pure colourleſs mica is infuſible per ſe, and ſcarcely melts even with 
mineral alkali, but yields more readily to borax or microcoſmic falt, with ſcarce 
any efferveſcence ; but the coloured. ſorts were found by M. Sauffure to be fuſible 
per ſe, though with difficulty, for they require a ſtronger heat than ſhoerl does. 

One hundred parts of the colourleſs kind contain 38 of filex, 28 of argill, 20 
of magneſia, and 14 of the moſt dephlogiſticated calx of iron. Martial mica 
contains beſides, 10 or 12 per cent. of a more phlogiſticated calx of iron, from 
whence its various colours are derived, and a proportionably ſmaller quantity of 
the other ingredients. | ; 

 MICROCOSMIC SALT. A triple falt obtained from urine, and much uſed 
in aſſays by the blow-pipe, under this name. The method of extracting it accord- 
ing to Weigleb is as follows:=A large quantity of urine, either freſh or putrid, is 
evaporated to the conſiſtence of a thin ſyrup, The veſſel is then ſet by in a cool 
place, and in the ſpace of a month the microcoſmic ſalt ſeparates in the form of 
priſmatic cryſtals, of a ſlightly ſaline taſte and reddiſh brown colour. The remain- 
ing liquor being decanted, theſe cryſtals are again diffolved in as much warm 
water as is requiſite, and the filtered liquor is immediately ſet in a cooler place, 
whence in the ſpace of five days finer and purer cryſtals are obtained. Theſe may 
afterwards be diſſolved once more in warm water, filtered and cryſtallized till 
they have acquired the requiſite whiteneſs. The quantity thus obtained is very 
ſmall. As the phoſphoric acid is now eafily to be procured or made, it would 
probably anſwer the purpoſe of the chemical philoſopher better, to uſe the pure 
combination of phoſphoric acid, and volatile alkali made in the direct way. This 
ſalt does not cryſtallize unleſs there be a ſlight acceſs of alkali. i SET 

MILD ALKALIS, ox EARTHS. The alkalis and lime are uſually met 
with in combination with fixed air. Heat expels this ſubſtance from lime, and 
the alkalis are deprived of it by the ſuperior attraction of pure quick lime, with 
which they are treated for that purpoſe. Theſe practical operations were made 
long before the exiſtence and properties of fixed air were well aſcertained. The 
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alkalis and lime, when combined with fixed air, obtained the name of mild, from 
their flight action upon organized ſubſtances, compared with their action wken 
deprived of it. In this laſt ſtate, they were ſaid to be cauſtic. The terms cauſtic 
and mild are ſtill frequenily applied to the alkalis, and alſo to lime, magnetia, and 
ponderous earth. | . . 
MILK is a well known fluid, ſecreted in peculiar veſſels of the females of 
the human ſpecies, of quadrupecs, and of cetaceous animals, and deſtined for 
the purpoſe of nouriſhing their young. Its appearance and component parts 
are not altogether the ſame in various ſpecies of animals; but the differences 
have not yet been well aſcertained. For this reaſon, in treating of milk, our 
attention will be confined to that of the cow, becauſe the moſt abundantly met 
with. This fluid is of a beautiful opake white colour, nearly as limpid as water, 
and of a pleaſant emulſive taſte. Its appearance on the ſtage of a microſcope 
exhibits an infinity of minute opake globules floating in a tranſparent fluid, _ 
Cow's milk, diſtilled on a water bath, affords a taſteleſs phlegm of a faint 
ſmell, which is capable of putrefying. A ſtronger heat coagulates it. It is 
ſometimes gradually dried into a ſubſtance which is a kind of ſaccharine extract, 
and may again be diffuſed in water. By deſtructive diſtillation, milk affords an 
acid, a fluid oil, a concrete oil, and volatile alkali. Its reſidual coal contains a 
fmall quantity of vegetable alkali, ſome ſalt of Sylvius, and phoſphoric calcareous 
ſalt. | | | 2 
When milk is left to ſpontaneous decompoſition, at a due temperature, it is 
found to be capable of paſſing through the vinous, acetous, and putrefactive fer- 
mentations. It appears however, probably on account of the ſmall quantity of, 
ardent ſpirit it contains, that the. vinous fermentation laſts a very ſhort time, 
and can ſcarcely be made to take place in every part of the fluid at once by the 
addition of any ferment. This ſeems to be the reaſon why the Tartars, who, 
make a fermented wine from mare's milk, called koumiſs, ſucceed by ufing large 
quantities at a time, and agitating it very frequently. | RR 
The coagulation of milk, in the manufacture of cheeſe, is effected by the, 
addition of rennet, which is the infufion of the ſtomach of a ſucking calf in 
water, prepared in various ways, according to the fancy of the makers. This. 
fluid ſeems to owe its properties to the gaſtric juice of the animal. The ſeparated 
curd is wrapped in a cloth with falt, and preſſed, to deprive it of the ſuperfluous. 
whey ; after which, it is preſerved for ſeveral months or years before it is conſi- 
dered as fit for uſe. | | 5 
Cheeſe, when decompoſed by deſtructive diſtillation, affords an alkaline. 
phlegm, an heavy oil, and much volatile alkali. Its refidual coal is difficult to, 
incinerate, and does not afford fixed alkali. By treating it with the nitrous acid, 
it is found to contain lime and phoſphoric acid. Cheete is not foluble in water. 
Hot water hardens it. I ; | 
The ſaccharine ſubſtance upon which. the fermenting property of milk depends, 
is held in ſolution by the whey which remains after the ſeparation of the curd in. 
making cheeſe. This is ſeparated by evaporation in the large way, for pharma-. 
ceutical purpoſes, in various parts of Switzerland. When the whey has been. 
evaporated by heat, to the conſiſtence of honey, it is poured into proper moulds, 
and expoſed to dry in the ſun. If this crude ſugar of milk be diſſolved in 
water, clarified with whites of eggs, and evaporated to. the conſiſtence of ſyrup, 
white cryſtals, in the form of rhomboidal parallelopipedons, are obtained. 
Sugar of milk has a faint ſaccharine taſte, and is ſoluble in three or four * 
| | ; | 0 
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of water. It yields by diſtillation the very ſame products that other ſugars do. 
It is remarkable, however, that the empyreumatic oil has a ſmell reſembling 
flowers of benzoin. Twelve ounces of diluted nitrous acid being poured © 
upon four ounces of finely powdered ſugar of milk, in a glaſs retort, on a ſand- 
bath, with a receiver annexed, the mixture became gradually hot, and at length 
efferveſced violently, and continued to do fo for a conſiderable time after the 
retort was taken from the fire. It is neceffary therefore, in making the experi- 
ment, to uſe a large retort, and not to lute the receiver too tight to the retort. 
After the efferveſcence had in. fome meaſure ſubſided, the retort was again placed 
on the ſand-bath, and the- nitrous acid diftilled off, till the maſs acquired a yel- 
towiſh colour. This. yellow fluid exhibited no cryſtals. Eight ounces more of-the- 
fame nitrous: acid were therefore added, and the diſtillation again repeated, till 
the yellow colour. of the fluid diſappeared. The fluid became inſpiſſated by. 
cooling; it was therefore re-diffolved in eight ounces of water, and filtered. 
Seven-drams and a half of a white powder remained on the filter, and the clear, 
ſolution afforded cryſtals of ſaccharine acid. The mother water was again treated. 
ſeveral times with nitrous acid, by which means the whole was at length changed. 
into ſaccharine acid. 555 ; 3232 

The white powder that remained on the filter was found to be combuſtible, 
like oil in a red hot crucible, without leaving any mark of aſhes behind. Ir was 
ſoluble in fixty times its weight of boiling water; and one fourth part ſeparated 
by cooling, in the form of very ſmall cryſtals. The remaining maſs being then 
collected, by evaporating the greateſt part of the water, left behind a ſmall poc- 
tion of the acid of ſugar, of which it had not been ſo exactly deprived by edul- 
coration on the filter. From theſe circumſtances it appeared, that the white mat- 
ter was a ſalt; and, upon examination, it was found to be ag acid poſſeſſing the 
following properties: = | 812 - 

Wich all the ſoluble earths, it forms. ſalts inſoluble in water. It diſengages- 
fixed air from the mild alkalis. With vegetable alkali it forms a cryſtalhz3ble 
ſalt, ſoluble in eight times its quantity of boiling water, and ſeparable for the 
moſt part by cooling. With the mineral alkali it forms a falt, which requires only 
five parts of boiling water for its ſolution. Both theſe ſalts are perfectly neutral. 
When ſaturated with volatile alkali it forms a ſalt, which, after being gently dried, 
has. a ſouriſh taſte. It does not perceptibly act on the metals; but, forms with 
their calces, in ſolution, ſalts of very difficult ſolubility, which are therefore pre- 
cipitated“. 5 | | LI; ”P 

The principles of. milk appear to be united together partly in a chemical, and, 
partly in a mechanical manner; and the butter ſeems to rife to the top, in conſe- 
quence of the greater ſpecific gravity of the whey through which it is diſperſed. 
Cream conſiſts of butter mixed with much whey and curd. It is generally thought 
that the ſeparation of the butter by churning, is effected imply by the agitation, 
which cauſes the fatty particles to ſtrike againſt each other, and coagulate into 
larger maſſes. There. ſeems, however, ſome. reaſon to think that a chemical 
effect takes place in this operation; in which, the intimate mixture of atmoſpheric 
air with the fluid may perhaps have ſome effect. | 

Butter appears to be of the nature. of fat oils.; but is conſidered by moſt. na- 
tions as infinitely preferable to them, as an article of food. By diſtillation on . 
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water-bath it gives out the aqueous fluid, which, fromthe manner of its fabrication, 
is diſtributed through its maſs. Its products by deſtructive diſtillation nearly reſem- 
ble thoſe of other oils. They conſiſt of an acid of a ſtrong and penetrating ſmell, 
a fluid oil, and a concrete oil of the ſame ſmell as the acid. Theſe oils, like 
others obtained in ſimilar circumſtances, may, by repeated rectifications, be con- 
yerted into volatile oils, of the nature of thoſe which are called eſſential. In other 
reſpects, butter poſſeſſes the ſame properties, and may be applied to the ſame 
ules as fat oils. It becomes rancid by ſpontaneous decompoſition, which develops 
its acid; and with fixed alkalis it forms ſoap. | | 

The eggs of birds conſiderably reſemble milk in their component parts, 
though their peculiar ſtructure and organization conſtitute a great and effential 
difference, applicable to the purpoſes of generation, into which our preſent views 
do not require us to proceed. The white of egg does not greatly differ from the 
curd of milk or cheeſe. When it is mixed with water, it forms a coagulum or 
curd by the addition of acids. . Heat coagulates the white of egg, without 
depriving it of weight; which is a very ſingular fact, and has not yet been well 
explained. The white of egg, however, appears to differ, in ſome reſpects, from 
curd. It is ſaid to afford a ſmall portion of ſulphur by ſublimation; and it con- 
tains the mineral alkali in a diſengaged ſtate. | 

The yolk of egg appears to be an animal emulſion, which is diffufible in 
water. It contains an oil, which may be ſeparated by drying, and afterwards 
ſubjecting it to preſſure. See Acip or Milk, BuTTER, and Chet. . 

MILLIPEDES. The millipedes, aſelli, porcelli, oniſci, &c. preſented cer- 
tain peculiar circumſtances in their analyſis, made by M. Thouvenel. By diſtil- 
lation on the water-bath, without addition, they afford an. infipid and alkaline 
phlegm, ſometimes efferveſcing with acid, and converting the ſyrup of violets to 
a green: in this operation they loſt five-eighths of their weight. By treatment 
with water and ſpirit of wine, they afterwards afforded two drachms of ſoluble 
matter in the ounce ; of which more than two-thirds were extractive matter, and 
the reſidue an oily or extractive ſubſtance. Theſe two matters were eaſily ſeparated 
by ether, which diſſolves the latter without touching the extract; they differ from 
thoſe of cantharides, and ants, in affording more concrete volatile alkali, and no 
acid in their diſtillation. M. Thouvenel obſerves, on this ſubject, that among 
inſe&s the millipedes appear to have the ſame relation to cantharmes and ants, 
which reptiles have with reſpect to quadrupeds. | | | 

The neutral ſalts contained in theſe inſects are very ſmall in quantity, and very 
difficult to be extracted. M. Thouvenel affirms, that the millipedes, earth- 
worms, and lumbrici, conſtantly afforded him marine ſalt, with earthy baſes, and 
baſe of vegetable alkali ; while in ants and cantharides, theſe two baſes, the. firſt 
of which always appeared to him the moſt abundant, are united with an acid, 
which has the character of the phoſphoric acid. It is neceſſary to be obſerved 
here, that this chemiſt, in his Differtation, has not deſcribed either the methods 
of extracting theſe ſalts, or the proceſſes he made uſe of to aſcertain their nature. 

- MINERALOGY AND MINERALS. Every ſubſtance which does not 
poſſeſs organization, or is not the immediate product of ſome organiſed body, 
belongs to the mineral kingdom. Among the numerous variety of materials 
which demand the attention and exerciſe the ingenuity of the chemiſt and the 
manufacturer, ſome are compounded of ſuch principles, and formed under ſuch 
circumſtances and ſituations in the earth, that it is difficult to diſtinguiſh them 
without recurring to the teſt of experiment. Others are formed with conſiderable 
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regularity as to the proportion of their principles, their colour, fracture, ſpecific . 
gravity, and cryſtallized figure. Every practical mineralogiſt is naturally diſpoſed 
to avail himſelf of the external figure and obvious characters of bodies, to diſtig, 
guiſh them from each other, and we daily ſee inftances of great ſkill in this 
method of diſcrimination. It happens unfortunately however for the acquiſition 
of this branch of knowledge, that the differences .depend upon circumſtances, 
which, for the moſt part, are ſcarcely communicable by mere deſcription, with- 
out the exhibition of ſpecimens. Hence it has in many inſtances happened, that 
chemiſts have obtained poſſeſſion of quantities of minerals, the names of which they 
could not with any degree of certainty aſcertain, until they had made ſome expe- 
riments to determine their component parts. Much induſtry has been employed 
with ſucceſs in ſimplifying the experiments with re. agents, and with the blow- 
pipe, for this purpoſe. Thus it has ariſen that mineralogy has been aſſiduouiſly 
cultivated by two different deſcriptions of men. The one have noted the figures, 
meaſured the angles, deſcribed the colours, tranſparency, opacity, texture as - 
aſcertained by fracture, hardneſs, and the like evident properties; the other 
have paſſed ſhghtly over theſe indications, and have attended chiefly to ſuch 
component parts, as chemical analyſis exhibits. The beſt ſyſtem for the claſſifi- 
cation of minerals muſt be that in which the external characters, as well as the 
component parts, are noticed; for there is no reaſon why we ſhould neglect any of 
the means of obtaining an accurate knowledge of bodies. The component parts 
or principles of minerals afford the great outlines for claſſing them under general 
fpecies and varieties; and their external appearances, when not ſufficiently deci- 
five to the obſerver, will always be uſeful to point out the experiments he muſt 
make to aſcertain their place, The modern ſyſtems of Bergman, Kirwan, and 
Chaptal, are grounded on conſiderations of this nature . See AnaLyss and 
BLOW PIPE. | | | | a 
MINERALIZ ER. Metallic ſubſtances are ſaid to be mineralized when de- 
prived of their uſual properties by combination with ſome other ſubſtance. The 
commoneſt mineralizers are ſulphur, arſenic, and fixed air. Vital air is as com- 
mon as any, but is not uſually reckoned among mineralizers, on account of the 
phlogiſtic theory, which, in a great meaſure, overlooks the agency of this ſub- we 
ſtance in calcination. Arſenic is likewiſe excluded from mineralizers, by ſome | 
writers, who affirm that it is always united to metals in its metallic ſtate. But as 
there are good reaſons to conclude that it exiſts in ſuch combinations in the form 
of calx or acid, the argument cannot be admitted as concluſive. The vitriolic 
and marine acids are leſs common mineralizers. The phoſphoric acid exiſts in 
the green lead ore, and leſs evidently in ſome of the ores of iron. Fixed air 
exiſts in the calciform ores. | | 
MINES. See METALLURGY. | 
MINIUM. Red lead, or minium, may be made directly from lead, and alſo 
from litharge, which can be had cheaper from various proceſſes where lead is 
employed. But this laſt red lead is not ſo good as the former, on account of the 


* For general ſyſtems of mineralogy the Engliſh reader may recur to the following works: Cron- 
ſtedt's Eſſay towards a Syſtem of Mineralogy, edited by Magellan, in two vols. vo. Kirwan's 
Elements of Mineralogy. Outlines of Mineralogy, by Bergman; Mongez has re-publiſhed this work 
in French, with very large additions; but, unfortunately far ſcience, it is not tranſlated, and of courſe 
not eaſily obtained in this country. The Mineralogical Syſtem of Daubenton is inſerted entire in Four- 
croy's Elements of Natural Hiſtory and Chemiſtry. And a conciſe ſyſtem, of later date than theſe, 
may be found in the ſecond volume of Chaptals Chemiſtry, | 


ſcoria 


# 
59 8 
2 


M IX "XxX m3 - M'1'S 


fcoria of other ſubſtances mixed with the litharge. The makers of flint glaſs, 


who uſe much red lead in the compoſition of that glaſs, find that it does not flux 
ſq well as that made from the direct calcination of the metal, as practiſed in the 
county of Derby, where no leſs than nine mills, or furnaces, are kept on this opera- 
tion. Thete furnaces are very like a baker's oven, with a low vaulted roof, and two 
party walls, riſing from their floor, which leave a middle ſpace, where the pit coal 
is burned: the flame being drawn over the party walls, ſtrikes on the roof, and is 
from thence reſſected on each fide, by which the lead there kept is melted, The 
ſin face of lead, by its expoſition to air, becomes inſtantly covered with a duſky 
pellicle; this is ſucceſſively removed, and the greateſt part of the metal is con- 
verted into a yellowiſh-green powder: this is afterwards ground fine in a mill, and 
waſhed ; the heterogeneous particles of lead, ſtill in being, are ſeparated by paſſing 
the waſh through ſieves ; the yellow colour becomes uniform, and is called maſſi- 
cot by the painters. Theſe yellow calces being well dried, are thrown again into 
the furnace, where they are conſtantly ſtirred in a continued heat ; ſo that in about 
48 hours, theſe calces acquire a vivid red, inclining to orange colour, and are 
known by the name of minium, or red lead. M. de Machy was certainly miſta- 
ken, when he aſſerted that thecalcmation alone, without the contact of the flame 
and ſmoke, was capable of producing a good colour. But the red lead made in 
France is of a conſiderably worſe quality than what is made in England or Holland. 
A ton, or twenty hundred weight, of lead generally gives twenty-two hundred weight 
of minium. It is ſaid, that at Nuremberg the increaſed weight of red lead amounts 
to one-fifth of che metal; this may probably depend on the method employed, as 
Watſon thinks. Neumann ſays, that the beſt Venetian minium is made out of 
ceruſſe, or white lead. Magellan. _ 5 8 
MIRABILE SAL. Glanber's ſalt, or the combination of vitriolic acid with the 
mineral alkali, has been pretty generally known by the name of ſal mirabile Glau- 
heri, who obtained it from the reſidue, after diſtilling marine acid from a mixture 
of common falt and the acid of vitriol. 5 | 
MIRACLE CHEMICAL. If to a concentrated ſolution of Epfom ſalt, or 
the combinations of magneſia with the nitrous or marine acid, a like ſolution of 
fixed alkali be added, the magneſia is ſeparated immediately in fo large a quantity 
that the mixture becomes nearly ſolid. This ſudden converſion of two fluids into 
a ſolid has been called the chemical miracle. | 
MIRRORS. See SPEcuLUM; allo SiLvERING. | 
MISPICKEL. An ore of iron conſiſting of that metal mineralized by arſenic. 
It is called ſpeiſs by the Bohemians. Its colour is generally of a bright white, 
reſembling, a mixture of filver and tin, ſometimes, though ſeldom, variegated like 
a pigeon's neck, and is not eaſily altered by expoſure to the air. Its form is either 
granular, cuſpidated, cuneiform, priſmatic, or rhomboidal. It is magnetic nei- 
ther beſore nor after calcination, is ſoluble in acids, affords arſenic by diſtillation 
in the proportion of 30 or 40 per cent. and ſometimes contains a ſmall propor- 
tion of copper and ſilver. It is frequently mixed with other metallic ores, and often 
found in indurated clay, quartz, (par, ſhoerl, &c. | 
When iron contains leſs than one-fixteenth of arſenic, it is magnetic; therefore, 
if the calcination be puſhed ſo far, the iron will remain magnetic. It may be 
analyſed by ſolution in the marine acid, which will take up the iron, and leave the 
arſenic ; or by ſolution in aqua regia, which will take up both; but water being 


added, will precipitate the arſenic and leave the iron. The ſilver will remain in 
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the form of horn filver; and the copper may be ſeparated by the methods men- 
tioned under that article, 


MIXTURE. This term was formerly uſed ro denote what chemiſts now mean 


by combination. At preſent it is applied to diſtinguiſh that aggregation which 
takes place when powders or liquids, not diſpoſed to combine from defect of 
temperature, or any other cauſe, are added together. Thus ſand and an alkali 
may be mixed together, without any perceptible combination or change of their 
reſpective properties; but if the temperature be raiſed to that of ſtrong fuſion, they 
combine, and form glaſs, the principles of which are no longer in a ſtate of mere 
mixture. 

- MOCHA or MOCHO STONE. The achate, when it Contains belie- 
tion, or ſmall figures of trees or moſs, is called the mocho ſtone. 

' MOCK LEA D. An ore of zinc. See BIE ND E. | 

MOLYBDENA, like manganeſe and wolfram, has not been Py into 
maſſes of any conſiderable magnitude; but has been obtained only in ſmall ſepa- 
rate globules, in a blackiſh brilliant maſs. It has been revived by a proceſs ſimilar to 
that by which regulus of manganeſe (fee Mancantse) is obtained; but it requires 
a moſt extreme degree of heat for that purpoſe. The globules are grey, brittle, 
and extremely infufible. By heat it is converted into a white calx, which rifes in 
brilliant needle-formed flowers, like thoſe of antimony. © Nitrous acid readily. cal- 
cines and acidifies the regulus. Ni itre A with it, and 1 n n. 
combines with its calx. 

Detonation with nitre ae the native molybdena; but ei in nitrous 
acid is the readieſt way to procure the acid of this ſubſtance. Pruſſian alkali, and 
alſo infuſion of galls, precipitate the acid from its ſolutions. When acid of ar- 
ſenic is heated with molybdena, it converts part of the ſulphur into volatile vitriolic 
acid; which comes over, and combines with another portion, with which it riſes 
in the form of orpiment. No other acids but the nitrous and arſenical have 
any action on crude molybdena. The regulus of molybdena unites with ſeveral 
ob the metals, and forms brittle or friable compounds. 

3 mineral is ſcarce. It is diſtinguiſhable from black lead by its more a 

ſcaly appearance, and marks paper with à more brilliant ſtroke; and, as it 
re —— no other ſubſtance, it does not require to be aſſayed. 

MOON STONE. The moon ſtone is of a clear white colour, approaching 
to that of milk. When looked at in a certain poſition, it reflects a ſtrong light, 
like the mother of pearl; and ſome ſpecimens exhibit ſpots of a carnation 
colour. It is found in obtuſe-angular pieces, which ſometimes have a quadran- 
gular figure. Its fracture is evidently foliated. It is very bard; and in other re- 
ſpects agrees with common feltſpar. Probably it is the androdamas of Pliny ; the 
common giraſole of the Italians ; and the water opal of Ceylon. It is ſometimes 
claſſed with the opal, and by others with the cat's-eye. 

This ſtone is of the chalcedony or pſeudo-opal kind; it refleAs a whitiſh light, 
with ſome various ſhades of a few intermixed colours on a blueiſh bottom, like the 
fhining face of the moon, when it is high enough not to become reddiſh by. the 
interference of the earthy vapours. 

The rainbow-ſtone, or iris, ſeems to be nothing elſe than a moon-ſtone; 1n 
which the yellow, purple, and blue reflected rays are the moſt conſpicuous. 

agellan. | 

'MOOR-STONE. See GRANITE. | 1 1 S814 
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-MORTAR. See Lime. Alſo a well-known inſtrument for pulverizing. 
MOSAIC GOLD. See Avxum Musivunm. Alſo Tin, 
MOSS. See ARcnirt. ; 
MOTHER WATER, ox MOTHER LEY. When fea-water, or any 
other ſolution containing various ſalts, is evaporated, and the cryſtals taken out; 
there always remains a fluid containing deliqueſcent ſalts, and rhe impurities if 
preſent. This is called the mother-water, and requires to be variouſly treated 
according to the nature of its contents. Inflammable matters are deſtroyed by 
evaporation to dryneſs and ignition in an open veſſel. The faline matters may 
be afterwards taken up by the addition of pure water. In other inſtances the 
mother-water is largely diluted, and ſuch additions made as may either precipitate 
part of its contents, or form ſuch new combinations as the operator is deſirous of 
procuring. See MasN ESTA; alſo ANaLYs1s. . 
MOULD. See AraBLe LAND, EARTH VEGETABLE, and MARLE. | 
MOUNTAIN. When we contemplate the ſurface of the globe in populous 
diſtricts, our attention is chiefly directed to the agency of man, and thoſe energies 
of focial life, which produce, modify, and change the proſpect around us. But 
when we enter the wild and romantic ſcene of a mountainous country, we are 
every where {truck with the veſtiges of operations carried on by the powers of na- 


ture, through a long ſeries of ages, and upon a ſcale prodigiouſly greater than any 


to which the works of man can he extended. We. meduate on the ſurrounding 
ſcene with an emotion reſembling that produced by the view of a pile of ruins long 
fince gone to decay. We endeavour to inveſtigate what may have been the 
original ſtate of the pile, and, for want of information, our concluſions are for the 
moſt part little better founded than thoſe of an amuſing reverie. If the life of 
man had permitted the philoſopher to follow, during the reyolution of centuries, 
that variety of changes produced on the ſurface of the earth by the numerous 
agents which alter it, we ſhould at this time have been in poſſeſſion of the moſt 
valuable information reſpecting theſe great phznomena : but confined as we are 
to a ſmall ſpot of the univerſe, we fix our attention for the tranſient moment of 


our exiſtence upon operations of prodigious duration, far remote from their eom- 


mencement, or termination. It is no wonder then that, in many inſtances, we 
find it difficult to comprehend, and in many more to imitate, theſe vaſt proceſſes. 

In whatever manner the original formation of this globe may have been accom- 
pliſned; by what proceſſes of fire, or water, it may have been chiefly modified ; 
to what ſecondary circumftances its particular place in the ſolar ſyſtem, and its 
great movements, may be owing ;—theſe ſubjects have employed the pens of 
religious writers, as well as of the bold conſtructors of imaginary ſyſtems. It is 


but too eaſy to accommodate facts imperfectly known to a favourite hypotheſis: 


but it becomes the philoſopher rather to analyſe than to combine too haſtily ; and 
though knowledge may be conſidered as the claſſification of facts, it is certain that 
too much haſte in this claſſifying is productive of error. The inveſtigator of 
natural appearances ought not to be impatient under a ſtate of doubt and obſcu- 
rity. The firſt ſtep to ſolid knowledge is to conſider what now exiſts, and thence 

to deduce what may have heretofore exiſted. x | 
It appears, from a great variety of obſervations, that the internal part of the 
globe conſiſts of the ſtone called granite, It is this whieh ſhews itſelf as the limit 
of all the excavations made on the ſurface of our planet, either by natural | cauſes 
or the art of man. The degradations and ſubſequent changes which this rock 
| | undergoes 
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undergoes by the action of water, and which therefore it muſt have undergone in 
times paſt, are ſo well delinzated by Chaptal, that I ſhall extract his obſervations 
in this place. | e 
This fluid, collected in the cavity of the ocean, is carried by the winds to the 
tops of the moſt elevated mountains, where it is precipitdted in rain, and forms 
torrents, which return with various degrees of rapidity into the common reſervoir. 
Such an uninterrupted motion and fall muſt gradually attenuate, and wear away 
the hardeſt rocks, and carry their pulverulent parts to diſtances more or leſs con- 
ſiderable. The action of the air, and the varrying temperatures of the atmoſphere, 
facilitate the attenuation and the deſtruction of theſe rocks. Heat dries their ſur- 
face, and renders it more acceſſible, and more penetrable to the water which 
ſucceeds; cold divides them, by freezing the water which has entered into their 
texture; the air itſelf affords the carbonic acid, which attacks the lime- ſtone, and 
cauſes it to effloreſce; the vital air unites to the iron, and calcines it: inſomuch 
that this concurrence of cauſes favours the diſunion of principles; and conſe- 
quently the action of water, which clears the ſurface, carries away the products 
of decompoſition, and makes preparation for a ſucceeding proceſs of the ſame 
nahe. | 
The firſt effect of the rain is therefore to depreſs the mountains. But the 
ſtones which compoſe them muſt reſiſt in proportion to their hardneſs; and we 
ought not to be ſurpriſed when we obſerve peaks which have braved the deſtruc- 
tive action of time, and ſtill remain to atteſt the primitive level of the mountains 
which have diſappeared. The primitive rocks, alike inacceſſible to the injury of 
ages as to the animated beings which cover leſs elevated mountains with their 
remains, may be conſidered as the ſource or origin of rivers or ſtreams. The 
water which falls on their ſummits, flows down in torrents by their lateral ſurfaces. 
In its courſe it wears away the ſoil upon which it inceſſantly acts. It hollows out 
a bed of a depth proportioned to the rapidity of its courſe, the quantity of its 
waters, and the hardneſs of the rock over which it flows; at the ſame time that 
it carries along with it portions and fragments of ſuch ſtones as it looſens in its 
courſe. | | | 
Theſe ſtones, rolled along by the water, muſt ſtrike together, and break off 
their projecting angles; a proceſs that muſt quickly have afforded thoſe rounded 
flints which form the pebbles of rivers. Theſe pebbles are found to diminiſh in 
fize, in proportion to the diſtance from the mountain which affords them: and it 
is to this cauſe that M. Dorthes has referred the diſproportionate magnitude of the 
_ pebbles which form our ancient worn ſtones, when compared with thoſe of modern 
date: for the ſea extending itſelf formerly much more inland, in the direction of 
the Rhone, the ſtones which it received from the rivers, and threw back again 
- upon the ſhores, had not run through ſo long a ſpace in their beds as thoſe which 
they at preſent paſs over. Thus it is that the remains of the Alps, carried along 
by the Rhone, have ſucceſſively covered the vaſt interval compriſed between the 
mountains of Dauphiny and Vivarais ; and are carried into our ſeas, which depoſit 
them in ſmall pebbles on the ſhore. | | 
The pulverulent remains of mountains, or the powder which reſults from the 
rounding of theſe flints, are carried along with greater facility than the flints them- 
ſelves: they float for a long time 1n the water, whoſe tranſparence they impair : and 
when theſe ſaid waters are leſs agitated, and their courſe becomes ſlackened, they 
are depoſited in a fine and light paſte, forming beds more or leſs thick, and of the 
ſame nature as that of the rocks to which they owe their origin, Theſe-ftrata 
| 323 6 : gradually 
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gradually become drier. by the agglutination of their principles; they become: 
conſiſtent, acquire hardneſs, and form filiceous clays, filex, petroſilex, and alt 
the numerous claſs of pebbles which are found diſperſed 1 in ſtrata, or in banks in 
the antient beds of rivers. 

Mr. Pallas has obſerved the mainfrion of clay to the ſlate of filex in the brook 
of Sunghir, near Wolodimir. Mr. G. W. Baumer has likewiſe obſeryed it in: 
Upper Heſſe. 

The mud is much more n depoſized i in the interſtices left between the: 
rounded flints themſelves, which intervals it fills, and there forms a true cement 
that becomes bard, and conſtitutes the compound ſtones known by the name of 
pudding - ſtones and grit-ſtones: for theſe two kinds of ſtones do not appear to me 
to differ but in the coarſeneſs of the grain which forms them, and the cement 
which connects them together. 

We ſometimes obſerve the granite fpontaneouſly decompoſed. The texture of 
the ſtones which form it has been deſtroyed ; the principles, or component parts,, 
are diſunited and ſeparated, and they are gradually carried away by the waters. 
Chaptal obſerved near Mende, towards Caſtelnouvel, the moſt beautiful kaolin on 
the ſurface of a granite, in a ſtate of decompoſition ; and this ſame rock is decom- 
poſed in ſeveral other places. It appeared to him that the feld: ſpar was parti- 
cularly ſubje& to be altered the firſt. 

Mot filiceous ſtones, formed by the depoſiti tion of fluviatile waters; and harden- 
ed by the lapſe of time, are eafily ſuhjected to a ſecond decompoſition, Iron is. 
the principal agent of theſe ſecondary alterations; and its calcination, determined. 
by air or water, produces a diſunion of principles. Nature may be obſerved in 
this proceſs, by an attentive examination of ſuch alterations as gun flints, variolites, 
porphyries, jaſpers, and the like, are ſubjected to. 

The decompoſition of flints, chalcedonies, agates, and generally all ſtones of 
this kind which: poſſeſs a certain degree of —— appears to Chaptal to be 
referable to the volatilization of the water, which forms one of their A 
and is the cauſe of their tranſparency. | 

Theſe ſtones may be conſidered as commencements of cryſtallization ; and when. 
the water is diſſipated, they efferveſce after the manner of certain neutral ſalts. 
Hence it ariſes that the decompoſition is announced by opacity, a white colour, 
loſs of confiſtence and hardneſs ; and terminates by forming a very attenuated 
powder, ſometimes of extreme 8 It is this decompoſition, more parti- 
cularly, which forms clays. 

There are flints whoſe alterations form efferveſcent marles. Theſe do not appear 
to Chaptal to be of the nature of primitive rocks: they have the ſame origin as the 
calcareous ſtones, from which they differ only in conſequence of a very conſider- 
able proportion of clay. The ſtones which we ſo abundantly find of this nature 
around us, among calcareous decompoſitions, may be conſidered as of this kind. 

Water filtrating through mountains of primitive rock, frequently carries along 
with it very minutely divided particles of quartz ; and proceeds to form, by ad 
tion, ſtalaQites, agates, rock cryſtal, &c. 

Theſe quartzoſe ſtalactites, differently coloured, are of a formation confider- | 
ably analogous to that of calcareous alabaſters; and we perceive no other "es, 
between them than that of their conſtituent parts. | 

Thus far we have exhibited, in a few words, the principal changes, and various 
modifications, to which the primitive rocks have been ſubjected. We have not 
obſerved either germination or life: and the metals, ſulphur, and bitumens, have 

; not 
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not hitherto preſented themſelves to our obſervation. Their formation appears 
to be poſterior to the exiſtence of this primitive globe; and the alterations and 
decompoſitions: which now remain to be enquired into, appear to be produced by: 
the claſs of living or organized beings. | - 

On the one hand, we behold the numerous claſs of ſhell animals, which cauſe 
the ſtony maſs of our globe to increaſe by their remains. The ſpoils of theſe 
creatures, long agitated and driven about by the waves, and more or leſs altered 
by colliſion, form thoſe ſtrata and banks of lime-ſtone, in which we very often 
perceive impreſſions of thoſe ſhells to which they owe their origin. 

On the other hand, we obſerve a numerous quantity of vegetables that grow and* 
periſh in the ſea; and theſe plants likewiſe, depoſited and heaped together by, 
the currents, form ſtrata, which are decompoſed, loſe their organization, and lea 7e 
all the principles of the vegetable confounded with the earthy principle. It is to 
this ſource that the origin of pit-coal, and ſecondary ſchiſtus, is uſually, attributed; 
and this theory is eſtabliſhed on the exiſtence of the texture of decompoſed vege- 
tables very uſually ſeen in ſchiſti and. coal, and likewiſe on the preſence of ſhells 
and fiſh-in moſt of theſe products. 0 

It appears to Chaptal, chat the formation of pyrites ought to be attributed to 
the decompoſition of. vegetables : it exiſts in greater or lefs abundance in all ſchiſts 
and coal. He found a wooden ſhovel buried in the depoſitions: of the river 
De Ceze, converted into: jet and pyrites. The decompoſition of animal ſub= 
ſtances may be added to. this cauſe : and it appears. to be a confirmation of- 
theſe ideas, that we find many. ſhells paſſed to the ſtate of pyrites. 

Not only the marine vegetables form conſiderable ſtrata by their decompoſition; 
but the remains of thoſe which grow. on the ſurface of the globe ought to be 
eonſidered among the cauſes or agents which concur in producing. changes upon 
that ſurface.. | Sg | 

We ſhall ſeparately conſider how much is owing to each of theſe cauſes ; and 
ſhall follow the effects of each, as if that cauſe alone were employed in modifying 
and altering our planet. | | | 4” 

1. The calcareous. mountains are. conſtantly placed upon the ſurface- of the 
primitive mountains; and though a few ſolitary obſervations: preſent a contrary 
order, we ought-to conſider this inverſion and derangement as produced by ſhocks - 
which have changed the primitive diſpoſition. It muſt be obſerved alſo, that the 
diſorder is ſometimes merely apparent; and that ſome naturaliſts of little informa- 
tion have deſcribed calcareous mountains as inclining beneath the granite, becauſe- 
this laſt pierces, as it were, through the envelope, riſes to a greater height, and 
leaves at its feet, almoſt beneath it, the calcareous remains depoſited at its baſe. - 

Sometimes even the lime-ſtone fills to a very.great depth the crevices or cleſts 
formed in the granite. In Gevaudan, towards Florac, there is a profound 
cavity in the granite filled with calcareous ſtone. This vein is known to poſſeſs 
a depth of more than one hundred and fifty toiſes, with-a diameter . of about two 
or three. | | 

It likewiſe happens frequently enough, that ſuch waters as are loaded with the 
remains of the primitive granite heap them together, and form ſecondary granites, 
which may ex iſt above the calcareous ſtone. 5 ; 

Theſe calcareous mountains are decompoſed by the combined aQion of air and 
water; and this fluid, which does not poſſeſs the property of holding it in ſolution, . 
foon depoſits it in the form of gurhs, alabaſters, ſtalactites, &c. Spars owe their 

formation 
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formation to no other cauſe, Their cryſtallization is poſterior to the origin of 
calcareous mountains. | | 8 5 | 

Waters wear down and carry away calcareous mountains with greater eaſe 
than the primitive mountains : their remains being very light, are rolled along, 
and more or leſs worn. The fragments of theſe rocks are ſometimes connected 
by a gluten or cement of the ſame nature; from which proceſs calcareous grit 
and breccias ariſe. Theſe calcareous remains formerly depoſited themſelves upon 
the quartzoſe ſand; and the union of primitive matter and ſecondary products 
gives riſe to a rock of a mixed nature, which is common in our province. 

2. The mountains of ſecondary ſchiſtus frequently exhibit to us a pure mix- 
ture of earthy principles, without the ſmalleſt veſtige of bitumen. Theſe rocks 
afford, by analyſis, filex, clay, magneſia, lime in the ſtate of carbonate, or mild, and 

iron; principles which are more or leſs united, and conſequently acceſſible 
in various degrees to the action of ſuch agents as deſtroy the rocks hitherto 
treated of. | | 

Theſe ſame principles, when diſunited, and carried away by waters, give riſe 
to a great part of the ſtones compriſed in the magneſian genus. The ſame 
elements worn down by the waters, and depoſited under circumſtances proper to 
facilitate cryſtallization, form the ſchorls, tourmaline, garnets, &c. 

Chaptal does not pretend by this to exclude and abſolutely reject the ſyſtem of 
ſuch naturaliſts as attribute the formation of magneſian ſtones to the decompoſition 
of the primitive rocks. But he thinks that this formation cannot be objected to for 
_— of them, more eſpecially ſuch as contain magneſia in the greateſt abun- 

ance. | 

It frequently happens that the ſecondary ſchiſti are interſperſed with pyrites ; 
and, in this caſe, the ſimple contact of air and water facilitates their decompoſi- 
tion. Sulphuric acid is thus formed, which combines with the various conſtituent 
principles of the ſtone ; whence reſult the ſulphates or vitriols of iron, of magneſia, 
of clay, and of lime, which effloreſce at the ſurface, and remain confounded toge- 
ther. Schiſti of this nature are wrought in moſt places where alum works have 
been eſtabliſhed ; and the moſt laborious part of this undertaking conſiſts in 
ſeparating the ſulphates of iron, of lime, and of * from each other, which 
are mixed together. Sometimes the magneſia is ſo abundant that its ſulphate 
predominates: Chaptal obſerved mountains of ſchiſtus of this nature. The ſulphate 
of lime being very ſparingly ſoluble in water, is carried away by that liquid, and 
depoſited to form gypſum ; while the other more ſoluble ſalts remaining ſuſpended, 
form vitriolic mineral waters. | | 

The pyritous ſchiſti are frequently impregnated with bitumen, and the propor- 
tions conſtitute the various qualities of pit coal. | 

It appears to Chaptal, that we may lay it down as an inconteſtable principle, 
that the pyrites is abundant in proportion as the bituminous principle is more 
ſcarce. Hence it arifes, that coals of a bad quality are the moſt ſulphureous, and 
deſtroy metallic veſſels by converting them into pyrites. The focus of volcanos 
appears to be formed by a ſchiſtus of this nature; and in the analyſes of the ſtony 
matters which axe ejected, we find the ſame principles as thoſe which conſtitute 
this ſchiſtus. We ought not therefore to be much ſurpriſed at finding ſchorls 
among volcanic products; and ſtill leſs at obſerving that ſubterranean fires throw 
falphuric ſalts, ſulphur, and other analogous products out of the entrails of the 

| 3. The 


M O U - 6 as MOU 


3. The remains of terreſtrial vegetables exhibit 4 mixture of primitive earths 
more or leſs coloured by iron : we may therefore conſider theſe as a matrix in 
which the ſeeds of all ſtony combinations are diſperſed. The earthy principles 
aſſort themſelves according to the laws of their affinities; and form cryſtals of 
fpar, of plaſter, and even the rock cryſtals, according to all appearance : for 
we find ochreous earths in which theſe cryſtals are abundantly diſperſed ; we 
fee them formed almoſt under our eyes. We may frequently obſerve indurated 
ochres full of theſe cryſtals terminating in two pyramids. _ 

The ochreous earths appear to deſerve the greateſt attention of naturaliſts. 
They conſtitute one of the moſt fertile means of action which nature employs 5- 
and it is even in earths nearly ſimilar to theſe that ſhe elaborates the diamond, in 
the kingdoms of Golconda and Viſapour. If it were allowable, ſays our author, 

to indulge in a fiction purely poetical, we might affirm that the element of fire, ſo 
far from being loſt by the diſperſion of the combuſtible principles of vegetables, 
becomes purified to form this precious ſtone ſo eminently combuſtible ; that nature 
has been defirous of proving that the terms deſtruction and death are relative only 
to the imperfect ion of our ſenſes; and that ſhe is never more fruitful than when 
we ſuppoſe her to be at the moment of extinction. | 

The ſpoils of animals, which live on the ſurface of the globe, are entitled to- 
tome conſideration among the number of cauſes which we aſſign to explain the 
various changes our planet is ſubjeted to. We find bones in a ſtate of conſider- 
able preſervation in certain places; we can even frequently enough diſtinguiſh 
the ſpecies of the animals to which they have belonged. From indications of this 
ſort it 1s that ſome writers have endeavoured to explain the diſappearance of cer- 
tain ſpecies; and to draw concluſions from. thence, either that our planet is per- 
ceptibly cooled, or that a ſenſible change has taken place in the poſition of the. 
axis of the earth. The phoſphoric ſalts and phoſphorus, which have been found, 
in our time, in combination with lead, iron, &c. prove that, in proportion as 
the principles are diſengaged by animal decompoſition, they combine with other 
bodies, and form the nitrous acid, the alkalis, and in general all the numerous. 
kinds of nitrous falts. | 8 
MOUNTAIN BLUE. An ore of copper of a blue colour, moſt frequently 
of a looſe pulverulent form, but ſometimes indurated and even cryſtallized, but 
then it is mixed with quartz. One hundred parts of it, according to Kirwan, con- 
tain about fixty- nine of copper, twenty- nine of fixed air, and two of water. 
Morvean, in the Memoirs of Dijon for 1782, quoted by this author, ſhews that 
the calces of copper are determined rather to a blue than a green colour, by a 
greater proportion of phlogiſton, viz. the metal is nearer the metallic ſtate. _ | 

Theſe ores are analyſed in the moiſt way by ſolution in acids, and precipitation 
by the mineral acrated alkali, if they be pure, or by the Pruffian alkali, if they 
contain earths. One hundred and ninety four grains of the precipitate formed by. 
che mineral alkali, are equivalent to 100 of copper in its metallic ſtate : fo alſo 

are 350 grains of the precipitate formed by the Pruſſian alkali, as Mr. Bergman 
has determined: copper alſo may be precipitated in its metallic flate by means of 
won, though it is not eafy to get it pure, if the nitrous acid be the ſolvent. 

In the dry way, after torrefaction, they may be eſſayed by melting them with 
one half or three-fourths of their weight of borax, and one. fourth of their weight 
of pitch, Some loſs always attends the black flux, 

MOUNTAIN GREEN is generally found in a looſe and friable ſtate, 
rarely cryſtallized and indurated, often mixed with calcareous earth and iron, and: 
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ſome arſenic. One hundred parts of the pureſt contain 72 of copper, 22 of 
aerial acid, and 6 of water. See alſo MALACHITE. 

MUCILAGE. A general term uſed to denote a ſubſtance, ſoluble in water, 
whether hot or cold, with which it forms a tranſparent adheſive or gluey maſs. 
When obtained from vegetables, it is diſtinguiſhed by the name of Gum ; when 
from animal ſubſtances, it is called GL uE, or JeLLY. Conſult the the articles. 

When animal mucilage has been extracted without long boiling, it then poſ- 
ſeſſes moſt of the characters of gum. It is thought that the difference between 
-gum and glue conſiſts in the mixture of ſerum in the latter. It is probable how- 
ever, that the principles which render glue more diſpoſed to the putrid fermenta- 
tion inſtead of the acidity acquired by gums, are not merely mixed, but inti- 
-mately combined. 

MUFTFLE. A ſmall earthen oven made and ſold by the crucible manufacturers. 
It is to be fixed in a furnace, and is uſeful for cupellation, and other proceſſes 
which demand acceſs of air. | 

MUMIA. This was found in the ſea on the coaſts of Finland, in the year 
17363 it is perfectly white, and of the conſiſtence of tallow, but more brittle, 
though as greaſy. Its ſpecific gravity is 0,770, whereas that of tallow is o, 969; 
it burns with a blue flame, and a ſmell of greaſe, leaving a black viſcid matter, 
which is more difficultly conſumed : it is ſoluble in ſpirit of wine only when tar- 
;tariſed, and even then leaves an inſoluble reſiduum, but expreſſed oils diffolve it 
when boiling. It is alſo found in ſome rocky parts of Perfia, but ſeems mixed 
with petrol, and is there called Schebennaad, Tſienpen, Kodreti“ . Mr. Her- 
man, a phyſician of Straſburgh, mentions a ſpring in the neighbourhood of 
that city, which contains a ſubſtance of this ſort diffuſed through it, which 
ſeparates on ebullition, and may then be collected. Kirwan. 

MURIATIC ACID. See Acid Marine. 

MUSCOVY GLASS conſiſts of broad, elaſtic, flexible, tranſparent leaves, 
.and differs externally from mica, ' only in being ſofter, and more ſoapy to the 
touch. It is capable of being ſplit into laminæ of the two or three hundredth 
part of an inch thick, and the plates naturally exhibit a ſtrong electric ſtate, and 
ſparks, when torn afunder in the dark, even though previous friction be carefully 
.avoided. Few ſpecimens are as tranſparent as glaſs. 

MUSK. See CiverT. | | | 

MUST. The juice of the grape previous to the commencement of fermenta- 
tion. The word is likewiſe occaſionally uſed to denote other faccharine juices 
in the ſame ſtate. oi 95 5 | 

 MYRRH. A gum reſin, brought from the Eaft Indies, and likewiſe from 
Alexandria, Smyrna, and Aleppo. It is hard, dry, glofly, of various colours, 
yellowiſh, reddiſh, brown, yellowiſh-· brown, reddiſh-brown, blackiſh, intermixed 
with whitiſh ſpecks or tears, tranſparent like agate, or opake like pitch, of a 
peculiar ſtrong ſmell, and a bitter ſomewhat biting taſte. The beſt is that 
which is of a reddiſh- brown colour, not verging too much to yellowiſh or 
blackiſh ; uniform on the outſide, internally ſpecked or ſtreaked with white, 
clear and bright, ſomewhat unctuous to the touch, but not tenacious fo as to 
Mick to the fingers. | | 3 1 

This gummy reſin is liable to great abuſes : the larger maſſes in particular 
are frequently no other than ſome artificial compoſition, ſkilfully incruſtated on 
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the outſide with a ſolution of myrrh. Some report that bdellium is nearly allied 
to myrrh, and not eaſily to be diſtinguiſhed from it; the differences however 
are ſufficiently obvious, bdellium being darker coloured and leſs tranſparent than 
good myrrh, internally ſoft and tenacious (which myrrh never is), yielding a quite 

different ſmell, and wanting its bitterneſs. 
From ſixteen ounces of myrrh Neumann obtained, by means of water, twelve 
and a half of gummy extract; and from the refi duum by rectiſied ſpirit, one and 
a half of reſin. On treating the ſame quantity firſt with ſpirit, and afterwards 
with water, be obtained five ounces of refinous and eight ounces fix drams of 
gummy extract. The indiſſoluble matter amounted in both operations to two 
ounces, or one eighth of the myrrh. 

In diſtillation with water, an eſſential oil ariſes, to the quantity of three drams 
from a pound. This oil ſmells and taſtes extremely ſtrong of the myrrh, and 
contains all that part in which the peculiar qualities of the juice reſide: it differs 
remarkably from that of the other gummy reſins, in not being hot or pungent, in 
being ſo ponderous as to fink in water, and in not being in the leaſt elevated by 
ſpirit of wine; highly rectified ſpirit, diſtilled from myrrh, receiving no ſenſible 
impregnation either in ſmell or taſte. 

It is further obſervable, that whether myrrh be digeſted in water or in ſpirit, the 
whole of its ſmell and taſte is taken up by the menſtruum applied firſt : the extracts 
made by water after ſpirit has performed its office, as well as that by ſpirit after water, 
are inodorous and inſipid. Both the tincture and the extract made by pure ſpirit 
at firſt, contain all the active parts of the myrrh. © The watery infuſion or decoc- 
tion, if made in ſuch a manner as to prevent evaporation, does the ſame; but on 
exbaling it to the conſiſtence of an extract, all the flavour of the myrrh is loſt, 
and nothing but its bitterneſs remains: no one can diſtinguiſh 'in the watery 
extract any thing of the ſpecific characters of the myrrh. From theſe experi. 
ments we learn in what manner this juice is to be treated to the beſt * 
and in what preparations its virtues are preſerved or loſt. 

On incloſing ſome powdered myrrh in the white of a hard boiled gg and 
ſetting it in a moiſt cellar, the liquor into which the egg is by degrees reſolved, 
extracts nearly all the ſmell and taſte of the myrrh. This liquor, commonly called 
Oleum myrrhe per deliquium, is precipitated or coagulated by ſpirit of wine; 
and the unctuous coagulum, ſeparated from the ſpirit, diffolves again in pure 
water. This procels has been applied likewiſe to maſtich and other pyro refins ; 
but from thoſe * white of eggs extracts nothing. 


APH THA. A Fe thin fragrant colomtthoil which iſſues out of white, Sel. 

| low, or black clays in Perſia and Media, is known by this name. It burns 

| —. a bluiſh yellow Lame, and is as inflammable as ether, and, like it, wr 
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gold from aqua regia. It is not decompoſed by diſtillation; and yet, if long ex- 
N to the air, it changes colour, thickens, and degenerates into petrol. Its 
mell is very different from that of vegetable oils; it diffolves reſins and balſams; 


but not gum reſins, nor elaſtic gum. It diſſolves the eſſential oils of thyme and 


lavender; but is inſoluble in ſpirit of wine and æther. Its ſpecific gravity is o, 708. 


NARD INDIAN, or SPIKE-NARD, conſiſts of a number of ſlender brittle 
filaments, ſuppoſed by ſome to be the root, by others, the pedicle of the leaves of 
a plant of the graſs or ruſh kind ; but which are properly the head of a root, 
for Pomet mentions and figures a fpecimen, which had great part of the root 
adhering. | | 


Spikenard has a very ſtrong, not agreeable ſmell and' taſte, ſcarce to be con- 


cealed or overpowered by a large admixture of other ſubſtances. In the Theriaca 
Cceleftis, a compoſition of many drugs of firong ſmells and taſtes, ſpikenard. 


enters but in {mall quantity, and yet it prevails over all the others. It contains, 


however, only a ſmall proportion of effential oil: on diftilling an ounce, there 
was only an appearance of ſome oily particles on the ſurface of the water. Recti- 
fied ſpirit brings over nothing: the ſpirituous extract poſſeſſes both the ſmell and 
taſte of the ſpikenard, in a much. greater degree than the watery. An ounce 
yielded a dram of ſpirituous, and afterwards forty-ſix grains of watery extract; 
water = at firſt extracted from the ſame quantity four ſcruples, and ſpirit 
afterwards twenty-five grains: the indiffoluble reſiduum weighed in both caſes 
fix drams ten grains. | 


' NATRON, or NATRUM. A native alkaline ſalt, of the nature of the 


mineral, or marine alkali, which is found cryſtallized in. Egypt, and other hot 
countries, in ſands which ſurround lakes of falt water. There is no doubt but 
the common ſalt is decompoſed, and loſes its acid; but whether by the action of 
the air, of the mere heat of the fun, or, which is more probable, the effect of its 
light, has not been determined. In the new nomenclature of our College of 
Phyſicians, the mineral alkali is. called natron. FEES” 


AUTILITES. A calcareous ftone, or petrifaction of the nautilus. Some. 


% 


writers, who have called theſe ſerpent-ftones, and ſuppoſed them to have been 


produced by a petrifaction of that creature, have expreſſed their ſurpriſe that 
the head is always wanting. 
_ NEPHRITIC STONE. See Jave. i 
NEPHRITIC WOOD. This wood gives a blue colour to ſpirit of wine, or 
to water. This colour is changed to a yellow by acids, and afterwards reſtored 
to a blue by alkalis. Dr. Lewis obſerves, that it is the only woody matter which 
gives a blue tincture; and that this is the only vegetable blue which is thus de- 
ſtructible by acids. | 


NEUTRAL SALTS. This term is applied to all ſalts which contain an 


acid ſaturated with an alkali, an earch, or a metal. Bergmann confined it to ſalts 


containing alkali ; and he called the earthy and metallic ſalts, middle ſalts. It 
is moſt uſual to call the alkaline ſalts with an acid neutral, and to diſtinguiſh the 

others by the reſpective appellations, earthy and metallic. | 
NICKEL is a reddiſh white metallic fubſtance, of great hardneſs, and of an 
uniform texture; very difficult to be purified, and always magnetical,. whence it 
has been ſuppoſed to contain iron in its pureſt ſtate. It is malleable, and is 

ſcarcely more fuſible than pure iron. lis calces are of a green colour. 
This metallic ſubſtance has not been applied to any uſe; and the chief atten- 
tion of thoſe chemiſts who have examined it, has been directed to obtain it in a 
3 a ſtate 
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Nate of purity; which, however, has not yet been accompliſhed. It is found 


either native or calciform ; but moſt commonly mineralized in combination with 
arſenic, ſulpbur, cobalt, and iron in the ore, called kupfer nickel, or falſe cop- 
per. This is of a reddiſh yellow, or coppery colour; of a texture either uni- 
form, granular, or ſcaly ; bright in its fracture, and almoſt always covered with a 
green effloreſcence of calx. Moſt of the ſulphur and arſenic may be driven off by 
long continued roaſting, and the occaſional addition of charcoal, which prevents the 
arſenic from being rendered more fixed by calcination ;. and the green calx which 
remains may be fuſed by the ſtrongeſt heat of a ſmith's forge, together with two 
or three times its weight of black flux. The regulus thus obtained is of a 
_ reddiſh white colour, and brittle; but is very far from being pure. Repeated 
calcinations for many hours, and reductions, fcarcely deprive the regulus of iron; 
and it is ſtill highly magnetic when purified to ſuch a degree as to poſſeſs con- 
fiderable malleability. Combination with ſulphur, with liver of ſulphur, deto- 
nation with nitre, and ſolution in the volatile alkali and vitriolic acid, did not 
deprive it of its magnetiſm. | 125 | 
When the regulus*, obtained by ſconfication and reduction, was combined 
with ſulphur, and reduced again after the diſſipation of the ſulphur by ſtrong 
heat, and the addition of charcoal, to promote the volatility of the arſenical con- 
tents, and this proceſs was three times repeated; the reduced metal was ſo infu- 
ſible, as not to run into a maſs by the ſtrongeſt beat of a ſmith*'s forge, con- 
tinued for three quarters of an hour. Its colour was then whitiſh, mixed with 
a glittering kind of red; it was ſtrongly magnetical; of a ſpecific gravity of 
8,66; and a globule of one line in diameter was extended by the hammer into 
a plate of upwards of three lines in diameter: ſo that it is, properly ſpeaking, an 
entire metal, and not a ſemi- metal. It afforded a blue ſolution with the volatile 
alkali; and in nitrous acid its ſolution was of a full green. | 
Concentrated vitriolie acid acts upon the regulus of nickel, and corrodes it. 
The reſidue, after diſtillation of the acid, is a greyiſh powder; part of which is 
in the ſaline ftate, and affords green cryſtals by ſolution in water and evaporation. 
The nitrous ſolution of this metal affords ſaline cryſtals. Alkalis precipitate it, 
and rediſſolve the precipitate, Nitre detonates with nickel in the dry way. 
Sulphur readily combines with it by fuſion, as does likewiſe arſenic ; and both 
adhere very pertinaciouſly to it, as has been already ſhewn. _ | 
Nickel has been thought to he a modification of iron. This concluſion is 
grourided chiefly on its magnetiſm, and the conſideration of the very remarkable 
and different properties iron is known to be capable of aſſuming in its ſeveral 
ſtates. Others have fuppoſed it to be an alloy of copper with various metallic ad- 
mixtures. The blue colour it affords with volatile alkali, is the chief circumſtance - 
which gave riſe to this opinion. But it has been very properly obſerved , that 
many of the known metals would ſcarcely have endured more ſevere trials than 
this ſubſtance has undergone, without ſhewing indications, at leaſt as ſtrong, 
againſt the ſuppoſition of their being diſtinct bodies, as any afforded by nickel; 
and conſequently, that ſo long as no one is able to produce this metal from pure 
iron or copper, and to explain in an intelligible way the proceſs by which it can 
be generated, we muſt continue to regard it as a peculiar ſubſtance, poſſeſſing 
diſtinct properties. The general opinions of the chemiſts concur in admitting 
the force of this reaſoning. - 541 5 555 
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NIHIL ALBUM, a name given to the white calx of zinc, driven up during 
the combuſtion of that ſemi- metal, or the treatment of ores which contain it. 
NITRE. Nitre with an alkaline baſis is found ready formed in the Eaſt 
Indies, in Spain, in the kingdom of Naples, and elſewhere, in conſiderable 
quantities, but more abundantly in combination with a calcareous baſis. For 
the greater part of the nitre made uſe of is produced by a combination of cir- 
cumftances which tend to compoſe and condenſe the acid of nitre. Nitrous acid 
appears to be produced in all fituations where animal matters are completely de- 
compoſed, with acceſs of air, and of proper ſubſtances with which it can readily 
combine. "Grounds frequently trodden by cattle and impregnated with their 
excrements, or the walls of inhabited places where putrid animal vapours abound, 
ſuch as flaughter-houſes, drains, or the like, afford nitre by long expoſure to the 
air. Artificial nitre beds are made by an attention to the circumſtances in which 
this ſalt is produced by nature. Dry ditches are dug, and covered with ſheds, 
open at the ſides, to keep off the rain: theſe are filled with animal ſubſtances 
ſuch as dung, or other excrements, with the remains of vegetables, and old 
mortar, or other looſe calcareous earth; this ſubſtance being found to be the beſt 
and moſt convenient receptacle for the acid to combine with. Occaſional watering, 
and turning up from time to time, are neceſſary to accelerate the proceſs, and 
increaſe the ſurfaces to which the air may apply. After a ſucceſſion of many 
months, more or leſs, according to the management of the operation, in which 
the action of a regular current of freſh air is of the greateſt importance, nitre is 
found in the maſs. If the beds contained much vegetable matter, a conſiderable 
portion of the nitrous ſalt will be common ſaltpetre; but, if otherwiſe, the acid 
will, for the moſt part, be combined with the calcareous earth. 4 1 
To extract the ſaltpetre from the maſs of earthy matter, a number of large 
caſks are prepared, with a cock at the bottom of each, and a quantity of ſtraw 
within, to prevent its being ſtopped up. In theſe the matter is pur, together 
with wood-aſhes, either. ſtrewed at top, or. added during the filling. Boiling 
water is then poured on, and ſuffered to ſtand for ſome time; after which it 1s 
drawn off, and other water added in the ſame manner, as long as any faline mat- 
ter can be thus extracted. The weak brine is heated and paſſed through other 
tubs, until it becomes of confiderable ſtrength. It is then carried to the boiler, 
and contains nitre and other ſalts; the chief of which is common culinary ſalt, 
or the marine acid united to the mineral alkali, or ſometimes to magneſia. It is 
the property of nitre to be much more ſoluble in hot than cold water; but com- 
mon ſalt is ſoluble very nearly as much in cold as in hot water, Whenever, 
therefore, the evaporation is carried by boiling to a certain point, much of the 
common ſalt will fall to the bottom, for want of water to hold it in ſolution, though 
the nitre will remain ſuſpended by virtue of the heat. The common ſalt 
thus ſeparated is taken out with a perforated ladle, and a ſmall quantity of the 
fluid is cooled, from time to time, that its concentration may be known by the 
nitre which cryſtallizes in it. When the fluid is ſufficiently evaporated, it is taken 
out and cooled, and great part of the nitre ſeparates in cryſtals; while the re- 
maining common ſalt continues diſſolved, becauſe equally ſoluble in cold as in 
hot water. Subſequent evaporation of the reſidue will ſeparate more nitre in the 
ſame manner. | | 8 | 7 
This nitre, which is called nitre of the firſt boiling, contains ſome common ſalt; 
from which it may be purified by ſolution in a ſmall quantity of water, and fub- 
ſequent evaporation : for the cryſtals thus obtained are much leſs contaminated 
| | wüh 
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with common ſalt than before; becauſe the * of water is ſo much larger, 
with reſpect to the ſmall quantity contained by the nitre, that very little of it will 
cryſtallize. For nice purpoſes, the ſolution and cryſtallization of nitre are re- 
peated four times. The cryſtals of nitre are uſually of the form of ſix- ſided 
flattened priſms, with dihedral ſummits. Its taſte is penetrating; but the cold 
Produced by placing the ſalt to diflolve in the mouth, is ſuch as to predominate 

over the real taſte at firſt. Seven parts of water diſſolve one of nitre, at the tem- 
perature of ſixty degrees; but boiling water diſſolves its own weight. 

If nitre be expoſed to a ſtrong heat, it melts, and becomes red hot; and the 
volatile product is found to conſiſt of fuming nitrous acid, a large quantity of 
vital air, and ſome phlogiſticated air ; the alkali remaining behind, ſomewhar 
altered by a portion of the earth of the retort which it has diſſolved. Moſt other 
Nitrous ſalts give out vital air by the ſame treatment. The ex:reme difficulty of 
_ aſcertaining the weights of aerial products, and of the fixed reſidues, renders it an 
embarraſſing taſk to ſhew by real experiment what happens in this operation 
among the principles of nitre. See AciD NirROus. | | 

When a combuſtible body and nitre are brought into contact, either of them be- 


ing previouſly heated red hot, the body is burned with great rapidity, no doubt by 


the vital air which the nitre affords by the heat; for the experiment ſucceeds in 


vacuo, and alſo when the bodies are ſurrounded by any aerial fluid incapable of _ 
maintaining combuſtion. This rapid combuſtion, effected by means of nitre, is called 
deflagration, when it is performed by a ſucceſſive burning of the parts of the body; 


or detonation, when the combuſtion of the whole is performed in ſo ſhort a time 


as to appear inſtantaneous. In this experiment, it is remarkable that the combuſ- 
tion is maintained by vital air which is not in the elaſtic ſtate, but fixed in the 


nitre. Whence it ſhould follow, that either the vital air, or the combuſtible body, 


even in the fixed ſtate, has a great capacity for heat, of which it muſt contain a 
large quantity, on the hypotheſis of heat being matter. Or, if hear be a mere 
commotion, it will follow, that though the quantity of agitation produced by 
the ſudden coalition of particles, in the act of converting an elaſtic fluid into a 
denſe body, be ſuch as to produce a great effect in increaſing the temperature ;. 


yet the quantity is ſtill ſo conſiderable, when vital air and combuſtible matter 
unite even in their denſe ſtate, as to cauſe the moſt intenſe degree of ignition. 
See GUNPOWDER. | = 1 


NITRE (ALKALISED). This is the fixed alkali which remains after the 


nitrous acid has been deſtroyed by its detonation with any inflammable matter. 


This alkali is generally called fixed nitre. 


NITRE (AMMONIACAL). The neutral ſalt reſulting from the combina- 
tion of the nitrous acid, to the point of ſaturation, with volatile alkali, has been 


thus named. See AMMONIACAL N1TRoOvs SALT. | 


NITRE (CALCAREOUS), oz NITRE WITH EARTHY BASIS. 


Calcareous nitre is a neutral ſalt compounded of the nitrous acid combined to 
ſaturation with a calcareous earth. It is generally called nitre with an earthy 


baſis, becauſe the ſalts formed by the nitrous acid with the other earths have 
been leſs attended to, . 


Nitrous acid diſſolves with great activity all calcareous earths and ſtones, 


calcined or uncalcined. It diſſolves a large quantity of them, and leaves no 
reſiduum when they are pure. By this combination is formed a neutral ſalt very 
deliqueſcent. This ſalt is not ſuſceptible of a true cryſtallization. It has a 
Poignant, acrid, and bitter taſte. . If it be evaporated to dryneſs, it * 
7 | ound, 
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ſolid, and ſeems to be an r matter, which does not detonate, or at leaſt very 
weakly, with inflammable matters. 

The adheſion of the acid to its baſis is ſo weak, that if the ſalt be diſtilled 
in a retort, an aciduous phlegm will firſt paſs over; and when the fire is increaſed, 
all the acid will follow, excepting a ſmall portion which adheres more rongly, h 
but which may be at laſt expelled by calcination in an open fire. 

A great quantity of nitre with earthy baſis is found ready ſeemed in nitrous 
earths and ſtones. Nitre is moſt frequently produced in that form. This nitre 
may be decompoled by a fixed alkali, which unites with its acid and precipitates 
_ the earth, in the proceſs for making ſaltpetre. The mother-waters obtained 
in theſe operations contain ſtill a large quantity of this nitre with ay baſis. See 

the word NI TRR in the preceding article. 

NITRE (CUBIC ox QU ADRANGULAR). When nitrous acid is 
ſaturated with mineral alkah, a neutral ſalt is formed, ſuſceptible of cryſtalli- 

zation and of detonation, and conſequently is a kind of nitre. This falt has 
all the eſſential properties of nitre with baſis of fixed vegetable alkah ; but the 
marine alkali, which is its baſis, changes the form of its cryſtals, which are not 
channelled priſms, like thoſe of ordinary nitre, but are cubes, or ſometimes paral- 
lelopipedons, with rhomboidal faces. From theſe forms the ſalt has been called 
quadrangular nitre. 

We may make quadrangular nitre by combining directly the nitrous acid to 
the point of ſaturation with the cryſtals of ſoda, or by precipitating with this alkali 
the ſolutions of earths and metals made by nitrous acid, or by precipitating with 
common ſalt the metallic ſolutions in nitrous acid, which are ſuſceptible of this pre- 
cipitation; or, laſtly, by decompoſing common ſalt by pure nitrous acid in the 
operation for making the diſtilled aqua regia. In all theſe caſes the nitrous acid is 
[evidently combined with marine alkali, and forms cubic nitre. This falt is not 
uſed in medicine, chemiſtry, or the arts, as it is rather inferior than pans to 
ordinary nitre. 

NITRE FIXED, on ALKALISED BY COALS. To make this extem- 
poraneous alkali, the proper quantity of nitre is to be put into a crucible, which 
ought to be ſo large that the nitre ſhall take up but a ſmall ſpace in it. This 
crucible is to be placed in a well kindled fire; and when the nitre is melled and 
red hot, a ſmall ſpoonful (about a dram or half a dram) of charcoal groſsly pow- 
dered is to be projected upon it. Inſtantly a vivid inflammation happens, which 
continues tiil all the charcoal is entirely conſumed. When this inflammation or 
detonation ceaſes, another quantity of charcoal like the former is projected upon 
it, and is left to be conſumed ; and thus charcoal is ina to be pragected 
till no more detonation is cauſed by it. 

The matter contained in the crucible, which at firſt is very fluid, becomes 
afterwards thick and almoſt ſolid, becauſe it is then fixed alkali, which is much 
leſs fuſible than nitre. The fire muſt be increaſed ſufficiently to make this alkali 
melt. During this fuſion, ſome {mall detonations happen from tmetortime, which 
are occaſioned by a portion of nitre, which the large quantity of alkali, and the 
want of fluidity towards the end of the operation, had preſerved from the contact 
of the \coals. When the matter is in good fuſion, and no detonation happens 
upon projecting ſmall bus of coals, we may then know that the nitre is alkabſed, 
and that the operation is fintthed. . 

NITRE FIXED BY METALS. All the metallic ſobiftinces. which are 
SO of Jdecompolition being treated an the fire with nitre, alkalife it, and 


make 
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make it detonate more or leſs ſenſibly. The moſt inflammable of theſe ſubſtances, 
as zinc and iron, make with this ſalt fo luminous and fo 3 a detonation, 
that they are advantageouſly employed for that purpoſe in fireworks. Other 
combuſtible matters are leſs effectual, but their en w with nitre is ſuffi- 

ciently ftrong to produce all the effential effects of the — of nitre: ſo that 
after this inflammation, the acid of the ſalt is decompoſed by the combuſtion of 
theſe metals, and its alkali only remains mixed with the earth of the calcined 
metals. 

After the detonation of nitre with metals, its alkali may be eaſily obtained 
alone, and ſeparated from the metallic earths, by lixiviating the remainder with 
water. By filtrating and evaporating this water, this kind of fixed nitre may be 
obtained in a dry ftate. It is eſſentially the fame as nitre alkaliſed by any other 
inflammable matter, but it is in the cauſtic ſtate. 

NITRE FIXED, ox ALKALISED BY TARTAR. This alkali is made 
by mixing together equal parts of nitre and tartar, which ought to be only groſſiy 
powdered. This mixture is to be put into an open veſſel of unvarniſned earthen 
ware, or of iron. It is to be placed under a chimney, and it is to be kindled 
with a lighted coal. It kindles around the charcoal, and deflagrates at firſt 
weakly : but as the matter firſt inflamed kindles the reſt, the detonarion increaſes, 
a thick fume riſes, and the whole mixture is inflamed. The red and burning 
matter melts, boils, and flows over the veſſel, if this be nor ſufficiently large: 
then the detonation gradually diminiſhes, and at laft ceaſes. The reſiduum con- 
fiſts of the alkalis of nitre and of tartar mixed together. 

This alkali, as well as the nitre fixed by coals, are each of them very pure and 
good, They are, however, ſubject to contain a conſiderable quantity of nitre 
undecompoſed, and of inflammable matter not burnt, particularly when a ſmall 
quantity only is prepared at once; but the maſs may be completely alkaliſed by a 
proper calcination, and by treating it like other fixed alkalis. See ALKALT 
(Fixed VEGETABLE). 

Nitre fixed by tartar 1s alſo called white flux, becauſe the moſt frequent uſe of 
this alkali is to facilitate the fuſion of ores and metallic matters in effays and 
ſimilar operations, for which purpoſes it needs not be perfectly pure. See Fl ux 
(Wurrk) and DETONATION OF NITRE. 

NITRES (METALLIC), on NITRES WITH METALLIC BASES. 
See the Mertars. | 

NITRO-MURIATIC ACID. The Goagh acid formed by uniting the 
nitrous and marine acids. It 1s commonly known by the name of AQUA e : 
which ſee. | 
NITROUS ACID. See Aety Nitrous.” | - 

NITROUS AIR. See Air NitRovs. 

NOBLE METALS. This abſurd name has been beſtowed « on the - perfe 
meal gold, filver, and platina. 

— NOMENCLATURE. Bene ver a new riley or cling comes under 

our notice we give it a name, and in this denomination we ſeldom fail to recur to 
ſome of the properties or habitudes of the thing. If this were invariably done, and 

the knowledge of the property or habitude alluded to were perfect, it is evident 
that a knowledge of the derivation of names would, in almoſt every inſtance, 
convey a large portion of knowledge. On the other hand it is no leſs evident, 
that names founded upon miſtaken inferences ji ons the properties of things, 
will be received and uſed as the characteriſtic marks of thoſe properties, and ow | 
. Ereatly- 
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greatly tend to diſtribute and perpetuate error. Hence the advantages of an ac- 


curate nomenclature, eſpecially in the ſcience of matter of fact, which chemiſtry 


may be peculiarly termed. Eyery writer has been more or leſs ſenſible of the 


advantages of accurate denomination. Many have attempted to improve the 
nomenclature of chemiſtry, as opportunity offered. Old names have been rejected, 
and new ones adopted from time to time, and that to ſuch an extent, that the 
common terms of philoſophical chemiſtry had become conſiderably remote from 
thoſe uſed in pharmacy, till the late reformation of the Diſpenſatory of the 
College of Phyſicians. The nomenclature which has moſt extenfively prevailed 
among the modern chemical writers of this country, is that of Bergmann. He 
denominates the five fimple earths by the names of calcareous, argillaceous, 
filiceous, penderous, and magneſian earths ; the alkalis are, fixed vegetable, 
fixed mineral, and volatile; for the acids, he uſes the old denominations, either 


adjectively, as the nitrous acid, or ſubſtantively, as the acid of nitre. The 


metallic ſubſtances are called by their own names, and faid to be calcined, or con- 
verted into calx, by any of the proceſſes of combuſtion. In the denomination of 
compound ſubſtances, into which an acid enters, he converts'the name of the 
acid into an adjective, and applies it to the earthy, alkaline, or metallic baſis ; as 
in the examples, vitriolated vegetable alkali, nitrated filver, or muriated ponderous 
earth. He deſignates the aerial {ſubſtances by the name of gas. 3 

The French chemiſts who have rejected the phlogiſton, and have ſhewn the moſt 
active zeal in propagating the ſyſtematical doctrine, of which the abſorption and 
extrication of vital air, and the compoſition and decompoſition of water, are 
the leading features, have been particularly attentive to the reformation of che- 
mical nomenclature. Meſſrs. De Morveau, Lavoiſier, Bertholiet, and De Four- 
croy, publiſhed a method of chemical nomenclature at Paris, in the year 1587 ; 
and ſince that time, moſt of the valuable treatiſes publiſhed in France, or tranſ- 


lated into the French language, have followed that enunciation. It appears 


therefore to be neceflary, that every chemiſt who propoſes to make conſiderable 
advances. in the ſcience, muſt acquire a knowledge of this chemical language, 


whether he may be diſpoſed to admit the principles on which it is founded, or the 


contrary. _ | | | 0 A 
In the plan theſe chemiſts propoſed, ſimple bodies, viz. ſuch as had not hitherto 


been decompoſed, were entitled in the firſt place to their attention, becauſe the 


denomination of ſubſtances reduced to their elements by accurate analyſis would 
be naturally determined by uniting the figns of thoſe elements. | 

Theſe undecompoſed ſubſtances are divided by them into five claſſes, 

The firſt claſs comprehends thoſe principles which, though they do not exhibit 
any remarkable analogy to each other, have nevertheleſs this common property, 
that they appear to approach in an eminent degree to that ſtate of ſimplicity, 
which enables them to reſiſt the methods of chemical analyſis, at the ſame time 
that it renders them highly active in combinations. | 

In the ſecond claſs. they place all thoſe ſubſtances which are capable of being 
converted into acids. The phlogiſtian philoſophers maintain that this converſion 
is produced by the expulſion of phlogiſton, at the ſame time that the facts com- 
pel them to admit the cantemporaneous abſorption of vital air. The antiphlo- 


giſtian philoſophers admit only the ſimple fact of the abſorption and combination 
of vital air, or its baſis; with the acidifiable ſubſtance, which they conſider as un- 


decompoſable or ſimple. Hence they call it the acidifiable baſis, or radical prin- 
ciple of the acid. See the reſpective Acips. 5 | 
| | The 
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The third claſs comprehends all thoſe ſubſtances which can be exhibited under 


the metallic form. The regulus, or metal itſelf, is the ſimple ſubſtance. See 
METALS. | 


The fourth claſs comprehends the earths, and 

The fiith the alkalis. 

At the end of theſe five claſſes, they point out, in an appendix, certain ſub- 
ſtances of a more compounded nature, which combine i in the manner of more 
ſimple bodies, without undergoing any obſervable decompoſition. It appeared 
neceſſary that theſe bodies ſhould enter into the table of methodical nomencla- 
ture, to complete the ſyſtem. 

The ſubſtances of the firſt claſs are five in number, viz. light, the matter of 
heat, the air formerly called dephlogiſticated air, and afterwards vita ir, inflam- 
mable air, and phlogiſticated air. The latter is placed in their table in the claſs 
of acidifiable baſes, becauſe it is in fact the baſis of the nitrous acid. Chaptal 
calls it nitrogene, for this reaſon ; but Morveau, in his Memoir, which I] chiefly 
follow 1n the prefent account, thinks i 1t requiſite from ſeveral of its properties to 
treat of it in this firſt claſs. 

Light and heat in certain circumſtances appear to produce the ſame effects; but 
our knowledge not being ſufficiently advanced to affirm either their identity or 

| their difference, theſe nomenclators choſe to preſerve the diſtinctive appellation 
do each; excepting that, as they admit of a material principle which is the cauſe 
of the ſenſation denoted by the word beat, they thought fit to give it the name 
caloric. . Whenever therefore the word: caloric is uſed, it denotes the fame thing 
as the words matter of beat imply in the writings of modern philoſophers. f 

The terms vital air were rejected, becaule the property of maintaining light, 

and the exiſtence of the acritorm ſtate, do not accurately defignate the ſubſtance 

which enters into combination after giving out heat and light. For fince heat 
and light are conſidered by theſe philoſophers to be material ſubſtances, the vital 
air will according to them conſiſt of light, heat, and another ſubſtance which 
they call oxygene, a word which denotes the generator. of acid. 

For ſimilar reaſons, *they have rejected the terms- inflammable air, and called 
the ſubſtance formerly ſo denominated by the name of hydrogene, when difen= ' 

gaged from light and heat. This denomination is grounded on its property of 
compoſing water when united with oxygene. 

The denomination of phlogiſticated air has been received by chemiſts in ge- 
neral with diſlike, on account of its expreſſing too ſtrongly a theory at leaſt doubt- 
ful. Many have rejected it. From the experiments of Mr. Cavendiſh it appears 
well eſtabliſhed that this ſubſtance enters into the compoſition of nitrous acid, by 
combining with vital air; and from the experiments of Berthollet and others it is 
ſhewn, that with inflammable air it forms volatile alkali. See Acid Nitrous, 

AIR ALKALINE, and the articles thence referred to. M. De Fourcroy propoſed 
to call it alkakgene ;, bui the nomenclators, conſidering the analyſis not to be ſuf- 
ficiently advanced to aſcertain with preciſion the manner in which this ſubſtance 

enters into the compoſition of acids and alkalis, preferred the term azoze, derived 
from irs property of extinguiihing animal life. 

The ſecond claſs, containing ſubſtances whoſe principal character is that of 421 

paſſing to the ſtate of acidity, is much more extended. But as it is likewiſe more | 1 
uniform in its diſtinctive attributes, M. De Morveau thought it e to ; 4 
mention more than a few of thoſe ſubſtances in his Memoirs. | 

In this claſs it may be obſerved that ſome of the acidifiable baſes are known, 
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but that the greater number of acids are ſuch whoſe conſtituent parts have not yet 
been ſeparated. The known acidifiable baſes are azote, or the baſe of nitrous 
acid; carbone, or that principle which conſtitutes the greater part of vegetable 
coal, and is admitted by theſe chemiſts, from the experiments of M. Lavoiſier, 
to form the baſis of carbonic acid, or fixed air; ſulphur, or the baſis of vitriolic 
acid; and phoſphorus, or the baſis of phoſphoric acid. The combinations of theſe 
baſes are the moſt numerous, the moſt familiar, and the moſt eaſy to be purſued; 
for which reafons the French chemiſts eſtabliſhed their nomenclature by attend- 
ing to them. With regard to the others, ſuch as the baſes of the marine acid, 
the acid of borax, the acid of vinegar, and the like, they were contented merely 
to denote the ſimple ſubſtance which modifies the oxygene by the expreſſion 
acidifiable baſis, or, more conciſely, the radical of the acid. It is probable, as 
M. Morveau obſerves, that many of theſe acids may have compounded baſes ; or 
that their baſes may no otherwiſe differ from each other than in the proportion of the 
| fame principles. When analyſis ſhall have diſcovered theſe firſt elements, and 
the order of their application to each other, it will no doubt be proper to arrange 
them according to the nomenclature of the other known ſubſtances. 

M. Morveau accordingly proceeds to explain the nomenclature of the produdts 
or combinations which have ſulphur for their origin. h 

Since ſulphur, by combining with oxygene, produces an acid, it is evident that 
the name ought to be derived from the name of the baſe. But as this acid is ex- 
hibited in two ſtates of ſaturation, in each of which its properties are different, 
it became neceſſary to apply a name to each of theſe ſtates, which, conſtantly pre- 
ſerving the primitive root, ſhould, nevertheleſs, mark this difference. It was equally 
requiſite that the ſame demarcation ſhould follow all the faline com pounds of theſe 
two acids. Again, it was neceſſary to attend to ſulphur in its other direct com- 
binations, as for example, with earths, alkalis, and metals. Five different termi- 
nations, adapted to the ſame radical word, will diſtinguiſh theſe five ſtates of the 
ſame principle. 

The ſulphuric acid will denote ſulphur in the utmoſt degree of ſaturation with 
oxygene. It is the vitriolic acid, as commonly denominated. 

The ſuſphureous acid will expreſs ſulphur united with a ſmaller proportion of 
oxygene. It is the volatile ſulphureous vitriolic acid, or the phlogiſticated vitri- 
olic acid, formerly ſo called. 

Saulphat will be the generic name of all the ſalts formed by the ſulphuric acid. 

Sulphite will be the name of the ſalts formed of the ſulphureous acid. 

Sulphure will be the name of all the combinations of ſulphur not in the ſtate of 
acidity. In this way one uniform denomination will be ſubſtituted inſtead of the 
improper and diſcordant names of liver of ſulphur, hepar, pyrites, mat, &c. 

From this explanation and the general table annexed, it will be readily {een how 
the other combinations of the acid baſes are arranged and denominated. 

The third diviſion ofthe general table comprehends all the metallic ſubſtances 
at that time known. The uranite or uranium diſcovered by profeſſor Klaproth, 
and announced in the year 1790, is therefore not among them. There were 
cogent reaſons not to change the names of thoſe ſubſtances. The metallic calces 
are called oxides. Such as are capable of acidification follow the general rule of 
other acid baſes in their terminations, as may be ſeen in the articles ARxsE NIC, 
| MoLYBDeNA, and TuncsTEN, Compounds of metals with metals are called 
alloys. 

The fourth general diviſion comprehends the five well known earths. The com- 

binations 
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binations of theſe with the preceding ſubſtances have been already ſpoken of. 
The three new earths, viz. thoſe obtained from adamantine ſpar, and the jargon 
of Ceylon by Mr. Klaproth, and that from the mineral analyſed by Wedgewood, 

obtained from New South Wales, are not inſerted, as the date of their diſcovery 
is ſubſequent ro the formation of this nomenclature. 

The three alkalis occupy the fifth and laſt principal diviſion. 

In the appendix of more compounded ſubſtances, we find mucus, gluten, 
ſagar, ſtarch, fixed oil, volatile oil, aroma, or the principle of ſmell in plants 
and flowers, reſin, extract, ertracto- reſinous matter, reſino- extractive matter, 

fecula, alcohol, the compounds of alcohol, ethers, ſoaps. 

It will be l in the table, that it is Sided into ſix vertical double columns, 
under the title of 1. Subſtances not decompoſed. - 2. Converted into the ſtate of 
gas by caloric. 3. Combined with oxygene. 4. Gazeous oxygenated. 5. Oxyge- 
nated with baſes. 6. Combined without being converted into the acid ſtate. 
Theſe columns are double, in order that the firſt compartment may contain the 
new name, and the ſecond the correſpondent old name. Every horizontal divi- 
ſion exhibits the different ſtates and . of the * ſubſtance which | 18 

dt its head or commencement. 
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Propoſed by Meſſrs. De Morveau, Lavoiſer, 


8 


T H E 


11 N | 3 | * mn 
SUBSTANCES NOT DECOM- ||CONVERTED INTO THE STATE Re 
POSED. OF GAS BY CALOKIC. COMBINED WITH OXYGENE, 
A 27 Ra” WARY 2 * ty | Jn * 1 
"NEW NAMES. | ANGIENT NAMES. || NEW NAMES. | ANCIENT NAMES. | NEW NAMES. | ANCIENT NauES 
1] [Tight 7 As 22268 
Latent heat, or the matter © 
2 Caloric. of heat. 4 Ds 3 * 
: NE appeers thatlight) DepMlogificated af 
. B. It a li ifticat 7, or 
3 Oxygene. Baſe of vital air. adſſiſts — change it into vital air. : 
II the ftate of gas. L 
| Hydrogen. Baſe of inflammable gas. Hydrogenous gas. Inflammable gas. [Water: | Water. — 
2 3 5 | CE ; Baſe of nitrous gas. Baſe of nitrous gat. e 
Baſe 27 blogifticated airy % Phlogifticated air, or at- Nitri id. Colourleſs nit 4 
5 Azote,or the Nitric radical or of the atmeſpberical Axotic gas. an ra mephitis. And with exceſs of axot, 5 
mofet. | Nitrous acid. _ | Fuming nitrozs acid. 
6 N the Carbonic Wn bat Stade ach Fixed air, or cretaceous acid. 
| 
radical. | | > 
N . 
And with leſs oxygene. 
— Sulphureous acid. : Sulpbureous acid, 
< 
— 80 | — — 
W : F Phoſphoric acid. Pheſphoric acid, 
2 * Phoſphorus, cr the Phoſ- 
= phoric radical. . 
4 And with leſs exygene, \|Fuming, or volatile pleſ- 
< 2 2 p 
— . Phoſphorous acid. pboric acid. 
Q Muriatic acid, Marine acid, 
— 5 
9/0 | Muriatic radical. And wwith exceſs of oxygene 
< Oxygenated — acid. Dephlogiſticated marine acid 
10 Boraxic Radical. ic acid. Sedative ſalt. 
11 Fluoric radical. Fluoric acid. Acid of ſpar. 
12 Succinic radical. . T "EP Succinic acid. Holatile falt of amber. 
hf Fe. Acetous acid, Diflilled vinegar. 
13 Acetie radical. 
And with more oxygene, . 
Acetic acid. Radical vinegar. 
14] | Tartaric radical. Tartareous acid. | 
1 * — — tic tartartent 
is] — ——— —— 
0 | Oxalic radical. . b | [xa acid, beate acid. 
5 | 
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3 IV. ö ; V. | VI. : F - MAY 
| COMBINED WITHOUT BEING CON: 
GAZEOUS OXYGENATED. OXYGENATED WITH BASES. VER TED INTO THE ACID STATE. 
EW NAMES. | AN LENT NAMES. | NEW NAMES. _ 5 ANCIENT Nau Ss | NEW NAMES. | ANCIENT NAMES. | 
—— — | — — — — 1 1 
= 2 
| | 
Nitrou Ni f potaſh. C, 18 
itrous gas. itrate of po ommon nitre, 
" oe Nitrate of ſoda, &c. Cubic nitre. 8 
Nitrous acid gas. Nitrite of potaſh. a 5 
: of lime, Cball. ; 
Carbonic acid gas. Fixed air, mephitic air. Carbonate Jof potaſh, &c. |Aerate alkalies, Carbure of iron. Plumbago. 5 
hog of iron. Ruft of iron. 
ET” of potaſh, Vitriolated tartar, of iron. Factitious pyrites of iron. 
of ſoda. Glauber's ſalt, Sulphure 4 of antimony. Antimony. | 
| | Suloh of lime. Selenite. | of lead, &c. K 
Sulphate of alumine. Alum. Sulphurated hydrogenous gas Hepatic gas. 
of barytes. |Ponderous ſpar. Sulphure of potaſh. 5% 8 : 
8 — „ 7 e , ae. | Alkaline livers of ſulphur, | 7 
| . Alkaline ſulphures contain-|Meta/lic liver of ſulphur, | 
ing metals. | 
$ulphureous acid gas. {Sz/phureous acid gas. Sulphite of potaſh, &c. Stabl's ſulphureous ſalt, ||Alkaline ſulphures contain-|Liver of Jos containing} 
: ing charcoal- charcoal. 
8 . of ſoda. Phoſphoric ſalt with Baſe of 
Phoſphate | | natrum. 
* | of lime, &c. }Earth of bones. A - $ 
oſphat ſuper-ſaturated \Haup!'s pearly ſalt. gas. 
with ſoda. 22 n Phoſphorized 3 95 boſpboric gas. 
—_ ſe hoſphite of potaſh, &c. Phoſphure of iron. 8 ite. 
of potaſh. Febri Yuge/alt of Sybois, © 
Muriatic acid gas. Marine acid gar. Muriate J Of ſoda. ca- ſalt. 
; of lime, &, |Calcareous ſea- ſalt. 3 
of ammoniac. S. ammoniac. - | 
Oxygenated muriatic acid Depblegiſticated marine Oxygenated muriate of ſoda, 
gas. 8 acid gas. &c. 5 
Borat ſuper-ſaturated with Common borax, 
ſoda, or borax . 10 
y Borate of ſoda, &c. the ſoda | 
- ſaturated with acid. oF 
Fluoric acid gas. Sparry acid gas: Fluate of lime, &c. Fluor ſpatb. IT 
A Suceinate of ſoda, &c. 5 12 
3 | of potath, Terra foliata tartari. TE 
| of ſoda. Mineral foliated earth, 
-, of lime. Calcareous acetous ſalt. 
ESRI? of ammoniac, Mindererus t ſpirit. 13 
of lead. Sugar of lead. 
of copper. Verdegriſe. 
FERN Be: Acetat of ſoda, &c. ; 
Acidulous tartrite of potath. |Cream of tartar. i 
Tartrite of potaſh. Vegetable ſalt. 14 
. Tartrite of ſoda,'&c. |Sat of Seignette. 
Pyro-tartrite of lime. | rs 
Pyro-tartrite of iron, &c. . 1 f 
Acidulous oxalate of potaſh. Sat of ſorrei. 13 
alat of lime. ſis 
of ſoda, &c. | 4: 
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I. | II. III. 
| SUBSTANCES NOT DECOM- CONVERTED INTO THE STATE WIT 
POSED. OF GAS BY CALORIC. COMBINED "WEDTE OKTGENE, 
1 A. —— A ED — — — 2 
"NEW NAMES. | ANCIENT NAMES. | NEW NAMES. | ANCIENT NAMES. | NEW NAMES. I ANCIENT NAM ES. 
17 ann. radical. Gallic acid, Aſtringent principle, 
18 Citric radical. Erne acid. Lemon-juice, 
19 E Malic radical. ;Malic acid. Acid of apples. 
Ez 3 OY 
2 E | Beazoie radical. |Benzoic acid, 3 of benxoin. 
21 * Pyro-lignic radical. Pyro-ligneous acid. Spirit of box.- 
N — —— — n — — wo — y 
| ; : Spirit of bo 
22 < } Pyro-mucic radical, - Pyro-mucous acid, 2 of honey, of ſugar, 
23% | Camphoric radical. ||Camphoric acid. 3 3 
24% [Lic radical. Lactic acid. Acid of milk. Og 
25 K | Saccho-lactic radical. Saccho-lactic acid. Acid of the ſugar of milk, 
26 | Formic radical. | Formic acid. Acid of ants. 
re wy 72 5 ; — 
27 2 pruſſie radical. Pruſſic acid. 8 matter of Praſſan 
— ue, 
— „ 5 . 
28 4 | Sebacic radical. (Sebacic acid. nn Acid of fat. 
29 Lithic radical. : * {{Lithic acid. Acid of the ſtene of ibe bladl. 
30 : Rombic radical. | DOmvic acid. Acid of filk Worms, 
" bony! a apo White arſenic, or calx » 
1 . : IAC Tr nd with more oxygene, ae, 
3 Arſenic, Regulus of arſenic. is l SY P erica FP 
— Oxide ot moly buena. Can - > 77 Jongg 
3 | Molybdena. | Molybdic acid. +1 6 eas 
F_ Oxide of tungſtein. Yellow calx of tunjicin, ot 
33 Tungſtein, Lungſtic acid. tung ſtein. 
W nite } Ox: ä e 
ö Oxide of man- i 
34 Manganeſe. Regulus of manganeſe. Ro ganeſe. Manganeſe. 
35 Nickel. Oxide ot nickel. Calx of nickel. 
f 1 Ws Grey oxide ot cobalt. * 
36 Cobalt. Reguſus of cobalt, - Vitreous oxide of cobalt. Calx of cobalt. 
- — * — White Mas . 5 
. a * giftery of biſmuth, 
37/2 | Biſmuth. Yellow + Oxide of biſmuth T cal of biſmuth. 
5 — Glaſs of biſmuth. 
| — — | dy the nitrous Bap boretic antimanr. 
5 4 White oxide } acid. 20 antimary. 
— of antimony * the murt-!p,.. der of algarotb. 
AQ | Antimony. Regulus of antimon . ; RS Tg : | 
380 8 Wy. White ſublimated oxide off py... or ſnow of anti. 
2 | | | antimony. ? | 
1 : ; mony, 
2 = ; Vitreous oxide of antimony. G iſs of regulus of antinon 
* — » [Oxide of zink. lr of Al. 
» Ak. Sublimated oxide of zink. Forer of zink. Ponple- 
of J lix, Sc. 
— - x Black oxide of iron. Ethiops of iron. 
40 * Iron. Red oxide of iron, Aftringent ſa fron of Mars. 
Mo | Tin. - = | White oxide ot tin. Calx of tin. | 
41 6 | - — — 1 Bro _— 
= — — = White oxide of lead. Ceruſſe, or white-lead, 
J Yellow oxide of lead, Maſſicot. 
42 Lead. ; Red oxide of lead. Minium. 
4 Vitreous oxide of lead. Litbarge. 
: Red oxide of copper. brown calæ of copper 
; Green oxide ot copper. Green calx of copper) of 
Copper. ; verdegriſe, 
18 Blue oxide of copper. Mountain blue. 
= Yellow & : : Ethiops per ſe. 
Mercury. Yellow Mercurial oxide. |Tyrbith mineral. 
| 8 Precipitate per ſe. 
Iilver. Oxide of filver. Calx of filver. 
Platina, Oxide of platina, Cals of platina. 
1 old, Oxide of gold. 55 
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IV. | ; . | V 1 = 5 * | 
| | COMBINED WITHOUT BEING CON- 
GAZEOUS OXYGENATED. || OXYGENATED WITH BAsES. ORD INTO THE ACID 8TATL 
A. Al, - A — —— — 
Ol new NAMES. | ANCIENT NAMES. | NEW NAMES. | ANCIENT NAMES. | NEW NAMES. | ANCIENT NAMES. | 
— wo | [ of ſoda, | IE * 
Gallate 4 of magneſia. WOE 17 
—— of iron. 0 ; Wa 
— 93— Citrate of potaſh. Feliated earth with lemon | | 18 
Citrate of lead, &c. Juice. ce . 
— = - Nalate of lime, &c. | | _ rg 
—_ 1 Aluminous benzoate. 20 
Fes e Fibers Love 
_— * Pyro-lignite of lime. 21 
RE [Pyro-lignite of zinc. ; 
— E Pyro-mucite of magneſia. 
gary Ammoniacal pyro- mueite, 1 : 22 
| CC. X . x 
8 TT Camphorate of ſoda, &c. ; | 23 
9 . Lactate of lime, &c. 5 : 24 
7” Wy Saccholate of iron, &c. # 25 
Ws 'Ammoniacal formiat, &c. |Spirit of magnanimily. 1 26 
* 4 | Pruifiate of potath, &.  |Phlogifticared alkali, or s 
Van - ; 6: Prufhan alkali, 27 
Pruſſiate of iron, &c. Pruſſian blue, 3 
* 2 Sebate ot lime, &c. = 2 
25 8 3 Lithiate of ſoda; &c. 6 6 : 1429 
2 | Bombiate of iron, &c. ; 2 32 
IIb WITH DIFFERENT BASES.* || | — | 
Yellow > ſulphurated eng Arſeniate of potaſh, &c. Mac uer's arſenical neutral, ; | : f 
Red 5 oxide of arſenic. Realgar. | Salt. Alloy of arſenic and tin, | 4rſenicated iin. 31 
Arſenical oxide of potaſh. Liver of arſenic. Arſeniate of copper, &c. | 
Sulphur of molybden. |Molybdena, | Molybdate. Alloy, &e. 32 
Calcareous tungſtate. Tung ſten of the S wedes, Alloy „Kc. 33 
— — wy | | - 
5 Alloy of manganeſe and | ue 
f iron. 8 34 
Alloy of nickel, c. 35 
Alkaline cobaltic oxides. Precipitates of cobalt re- ETD | : 4 
difſofved by alkalies. > Alloy, Kc. 36 
Sulphurated oxide of biſ- BHiſmuth precipitated by| mu . N |Attoy, &c. . 37 
muth. liver of ſulphur, | 
Gray Gray calx of antimony. = 
Red ] e peer, Kermes mineral. | | 
Orange ? „ Golden ſulphur of antimony, Alloy, &c, 37 | 
Vitreous mony. Glaſtandliver of antimony| ; 6 i 
Alkaline oxide of anti- | 
mony. | 21 3 | 
Sulphurated oxide of zinc. 2 . i | Alloy, &c. | 39 
Sulphurated oxide of iron. | Alloy, &c. : | - 140 
Yellow ſulph. oxide of tin Aurum muſrrum.. | | - Alloy, Ke. 3 . : 
Sulphuratedoxide of lead. | . Alloy, c. 42 
Ammoniacal oxide of cop --- Alloy, &c. 43 
per. 5 ; 
Black phase Ethiobs mineral. | P Alloy Te Si of e 4 5 | 1 
Red of mercury, Cinnabar. | - | , ; | 
Sulphuratrd oxide of filver 8 | 1 a — 
| EPS || Alloy of platina and gold. 46 
ö | Alloy, &c. 47 


As the ſubſtances placed in the inferior part of this column cannot be changed into the ſtate of gas as well as mary of thoſe ſituated above them; we have 
changed the title of this column, and by many of that which we have ſubſtituted we expreſs certain combinations of metals, Note by the Author, 


* 


528 CHEMICAL NOMENCLATURy 
SiG? - ? | IT. 8 | "HE = 
SUBSTANCES NOT DECOM- |CONVERTED INTO THE STATE!|| 
POSED. . OF GAS BY CALORIC. COMBINED unn OXYGENE. 
— — - 7 - A. — — — — — —— 
NEW NAMES. ANCIENT NAMES. | NEW NAMES. ANCIENT NAMES. NEW NAMES. [_ ANCIENT, Nags," 
4 | | Silex. * earth, quar'z., 5 1 OT 
— 5 | Argillaceeus earth, o. 
49 > ; Alumine. © 3 of alum. | 
50 — ö Barytes Barytes, ponderous earth, 5 
51 a | Lime. Calcareonus earth. 8 x 
$2 L Magneſia. | | 
a Vegetable fixed alkali, 
83 { Potaſh. Is Tal! of tartar, Cc. 4 
* {Mineral alkali, Marin. * 
54 < Soda.- eitel. Natrum. | 
8005 | . ous ue 88855 volatile | Ammoniacal gas. Alkaline gas. | | 
NAMES GIVEN TO SEVERAL MORE COMPOUND SUBSTANCES 
8 1 2 3 4 5 6 7 8 9 10 
8 Extracto-reſinous 
WY | matter, when 10 
= Mucus. Gluten. Sugar. Starch. Fixed oil. | Volatile oil. Aroma. Refin, Extract. extract predani- 
= nates, 
k 
= 
* | 
= = Mucilage. Glutenous Saccharine | Amylaceous | Un&uous, or | Eſſential oil. Spiritus Rein. Extractive 
5 2 matter. | matter. matter. fat oil. rector. matter. 
< a | 
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WHICH COMBINE WITHOUT DECOMPOSITION. 


11 12 | "I | 14 47 | 44 BG — 347 2 
f : <5 OT Alkaline foa 
Refino-extrative | _ | (ot potaſh. Nitrous alcohol. Sulphuric ether. * 
matter, when the Fecula. Alcohol, er Spirit al he 1 of ee eee Gallic alcohol. Muriatic ether. Fanny ſoaps. 
reſin predomi- of wine. 12 ſcammony. Muriatie alcohol. | 0 Acetic ether, &c. Mo Wee fo. 
nates, a of myrrh, &c. In &. | x etallie ſoaps. | 
| | | Saponul of turp. &c. 
5 1. N f . vt, 14 — 
Alkaline 7 Dulci fed Sefrit of Frehenius's ether, | A 
Fecula. Spirit of Wine, niire. Marine et ber. Ear thy ſoaps, Se. 
1 amr, arty ral | Fr, Ge. | Combinstious of the wo- 
acid. latile oils with diffe- 
k rent Gaſes. 
* 
3 * 'NORKA 


T 


NORKA. A compound ſtone of the filiceous genus, being a variety of the 
granite or moor - ſtone. It is either grey or reddiſh, and conſiſts of quartz, garnet, 
and mica. It is uſed for mill - ſtones. | 
 NUTMEGS. This fruit contains two kinds of oils, namely, a groſs ſebace- 
ous oil, and a volatile effential fluid oil; in which laſt the peculiar taſte and ſmell 
of nutmegs reſide. The effential oil alſo appears to be of two kinds; one of 
which 1s 4 light as to ſwim upon water, — to riſe in diſtillation with ſpirit of 
wine; and the other is ſo groſs and ponderous, that it ſinks in water, and is with 
difficulty capable of being diſtilled with water, and not at all with ſpirit of wine. 

Sixteen ounces of nutmegs yielded, by diſtillation, half an ounce of eſſential 
oil; and afterwards four or five ounces of the groſs ſebaceous oil were found float- 
ing on the ſurface of the water in the ſtill. Rectified ſpirit of wine diſſolves all 
the eſſential oil, and a part of the expreſſible oil. From four ounces of nutmegs 
nine drams of a concrete oil were expreſſed. This oil contains a conſiderable por- 
tion of the eſſential oil. It is brought from India in form of cakes, and is called 
dil of mace, the mace being one of the exterior coverings of the nutmeg, and 
containing ſimilar oils. Neumann. | 

NUX VOMICA, ſo called, is not a nut, but the ſeed of a fruit like an 
orange, growing in the Eaſt Indies: it is called by the Germans kræhenaugen, 
crows'- eyes, from its having ſomewhat of the appearance of a grey eye, 
and from its being poiſonous to crows. The tree 1s deſcribed and figured 
in the Hortus Malabaricus, under the name of Caniram. The ſeeds brought 
to us are of different ſizes, and produced by different ſpecies of the plant. 
The tree which yields the ſmaller ſort is that whoſe roots are the lignum colubri- 
num of the ſhops. They are commonly of a roundiſh flat figure, variouſly bent, 
with a navel or prominence in the middle covered all over with fine ſhort hairs 
| like velvet; the kernel is nearly of the conſiſtence of horn, but harder and more 
* brittle, ſo as to be beat in pieces by a hammer. 

An ounce of nux vomica, raſped into fine powder, yielded with water half an 
ounce of gummy extract, and afterwards with ſpirit only five grains of reſin; 
another ounce, treated firſt with ſpirit, gave one dram 32 grains of reſinous extract, 
and afterwards two drams 36 grains of mucilage; the indiſſoluble part amounting, 
to about half the weight of the ſeed. Both the watery and ſpirituous extracts, 
prepared at firſt, are very bitter, particularly the ſpirituous: thoſe made by either 
menſtruum, after the other has performed its office, have little bitterneſs. In 
diſtillation neither water nor ſpirit brings over any thing remarkable. The watery 
ſpirit of fal ammoniac digeſted on this ſeed, gains a deeper colour than any other 
menſtruum ; the tincture is browniſh red. The vinous ſpirit of ſal-ammoniac 
ſcarcely extracts a yellowiſh hue ; and fimple ſpirit of wine receives no tinge at all. 

Nux vomica is poiſonous to dogs, to other carnivorous animals and fuch as are 
born blind. It does not indeed follow, from hence, that it is poiſonous to men; and 
ſome have even recommended it as a notable diaphoretic and alexipharmic;; and 
Mclichius obſerves that it is eaten by the Turks without injury. But Seutter tells 
us of a woman in Holland, who, on taking a doſe of nux vomica, mixed with a 
little gentian, for the cure of an intermitting fever, was thrown into violent 
- convulſions, from which ſhe difficultly eſcaped with her life: this one example 
is ſufficient to deter us from the uſe of the nux vomica, eſpecially as we are fur- 
niſhed with efficacious and unſuſpected medicines for all the intentions in which 
it is recommended. It is obſervable, that the outer ſkin, and its hairy covering, 


are more virulent than the kernel. Neumann. 
1 | O. OAK. 


OAK ( 531 ) o 1 L 


? 


| OS The uſes of the wood of the oak tree are ſufficiently known. Ex 


part of this vegetable abounds with aſtringent matter ; but the ſubſtances 


more particularly attended to by chemiſts are, the excreſcence of the oak, called 


the nut gall, of which we have already treated under the articles Acrp or GALLs, 
and Inx; and the bark of the tree, uſed in the proceſs of tanning, which ſee. - | 
- OCHRE. A ferruginous earth, or ore of iron, commonly of a yellow, brown, 
or red colour. It. is uſed as a pigment. The colour of ſuch ſpecimens as are 
dark, may be rendered of a brighter red by calcination ; which alters the ſtate of 


the metal, Ochres appear to have been produced by the decompoſition of the 


martial pyrites, which conſiſt of ſulphur and iron. By the combined action of the 
air and water, the ſulphur becomes acidified, and forms vitriol, the iron of which 
may be depoſited upon. calcareous earths, which ſeize the acid : or more com- 


monly, by the more complete calgjnation of the iron, by the air, which then 


becomes leſs ſoluble and falls down, as is ſeen in a ſolution of common vitriol 
left in an open veſſel. In many places the iron is extracted from this ore. 

OCULUS MUNDI. See HYDRO HANEs. cy 

ODOUR, See SMELL, PRINCIPLE OF. | 

OFFA ALBA, ox OFFA HELMONTII. When ſtrong ardent ſpirit is 
added to a ſolution of mild volatile alkali in water, the ſalt is precipitated in con- 


ſequence of the ſtrong attraction of the ſpirit for the water. No ſuch — 


tion takes place when the alkali is cauſtic, becauſe the pure alkali is itſelf ſoluble 
in the ſpirit, whether it be exhibited in the form of air, or the aqueous ſolution. 
OIL. The diſtinctive characters of oil are, inflammability, inſolubility in 
water, and fluidity, at leaſt in a moderate temperature. They are diftinguiſhed 
into fixed oils, or fat oils, which do not riſe in diſtillation at the temperature 
of boiling water, and volatile or effential oils, which do riſe at that temperature. 
Fixed oils are obtained by preſſure from the emulſive ſeeds or kernels of vege- 
tables; they are generally fluid in the temperature of the atmoſphere, but ſome of 
them have a confiderable degree of firmneſs or ſolidity. They have a very ſmooth 
feel; are moſtly without ſmell or taſte ; require a degree of heat much ſuperior to 


that of boiling water, to cauſe them to riſe in ebullition; and cannot be ſet on 


fire, unleſs heated to this degree. The ule of the wick of a lamp conſiſts in bring- 
ing ſmall portions of oil to its extremity, by the capillary attraction ; where they 
become ſucceſſively volatilized and inflamed. Oils are remarkably leſs ſonorous 
than water, when poured out. Fat oils, not being at all diſſipated by the heat of 
the atmoſphere, make a permanent greaſy ſpot when they fall on porous 


ſubſtances. : 


Theſe oils are decompoſed by diſtillation, and afford a ſmall quantity of water 


loaded with a peculiar acid, a light oil, a denſe oil, inflammable air, and fixed 
air. The reſidue conſiſts of a ſmall quantity of charcoal. 


In the laſt analyſis of organiſed ſubſtances the reſults are, inflammable air, vital 
air, phlogiſticated or azotic air, and fixed air, or pure coal, which appears to be 
its baſis. By what combinations or dee they are made to 3 


0.1L . 


the variety of products which come under our obſervation, can in few reſpects be 
aſcertained by any experiments we are yet capable of making. Lavoiſier, in the 
Memoirs of the French Academy for 1784, collected the products of olive of 
burned in an apparatus properly conſtructed to aſcertain their nature and proper- 
ties. He obtained 79 parts of carbone, and 21 of hydrogene, from 100 of the oil. 
From theſe component parts, inferences may be formed reſpecting the acid, the 
water, the fixed air, and the inflammable air, afforded by the partial decampoſi-- 
tions or combuſtions of this fluid. hn oa — 
- The light oil produced by diſtillation of fat oils, is naturally more diſpoſed to 
fly off by heat, and leaves leſs coal behind it, than the fat oil itſelf.. This pro- 
perty renders it uſeful in ſome of the arts, as thoſe of lapidaries, ſeal engravers, 
and others, who grind precious ſtones with fretting powders. Fhe. oil uſed for. 
this purpoſe is known by the name of oil of bricks, and is made, as-I am inform- 
ed, by igniting pieces of brick, quenching them in olive oif, and afterwards 
diſtilling the oil from the pieces of brick which had imbibed it. In order-to form a 
proper notion of the advantage of this fluid, it muſt be remarked, that all grind- 
ing produces heat ; that this heat would ſpeedily evaporate. water, and render 
common oil thick ; that, if neither water nor oil were preſent; the heat would 
very ſoon increaſe to ſtrong ignition, and injure both the tool and the ſubſtance 
operated on. The oil of bricks poſſeſſes neither:of the bad qualities of the two 
uids here mentioned, in ſo conſiderable a degree, and is therefore preferred for 
ſuch work as can afford the ex pence. 1 | 3 
Fat oils, by expoſure to the air, become rancid, and exhibit a diſengaged 
acid, which may be waſnhed. off by water. When they are expoſed to the air, in a 
thin coat, upon the ſurface of water; they become more conſiſtent, like wax, 
by abſorbing the vital part of the atmoſphere. The aerated or dephlogiſticated 
marine acid produces this change more ſpeedily. Agitation in water ſeparates a 
mucilage from them. Fhey combine with magneſia, and with lime, which con- 
vert them into ſaponaceous compounds. With the pure alkalis they form com- 
mon ſoap. They do not unite with the volatile alkali, but by long trituration. 
The mineral acids unite with fat oils, and form compounds, or imperfect ſoaps. 
Fuming nitrous acid cauſes them to take fire, as has already been obſerved. 
Sulphur: is ſoluble in fat oils, by a digeſting heat; and is gradually depoſited in 
art. from them, in a cryſtalline form, by cooling. | | 5 
Theſe ſulphureous compounds are called balſams of fulphur. 8 
Fixed oils ſeem not to be ſuſceptible of combination with pure metallic ſub-. 
ſtances, excepting iron and copper, upon which they act in a ſufficiently diſtin& 
manner. But they combine with metallic calces, and form with them thick 
concrete combinations, of a foapy appearance, as is obſervable in the prepara- 
tion of unguents and plaſters. Thele preparations have not been yet chemically 
examined : only we know, that ſome metallic calces are reduced in the making 
up of plaſters; as for inſtance, the calx of copper in the Divine Plaſter, and 
litharge, or calx of lead, in the Ointment de la Mere. In the aſſaying of metals, 
fixed oils are employed to reduce the metallie calces. M. Berthollet has given 
an ingenious and ſimple proceſs for effecting inſtantaneouſly a real combination 
between fixed oil and any metallic calx, that 1s, for preparing a metallic ſoap. It 
conſiſts in pouring a metallic ſolution into a ſolution of common ſoap. The acid 
of the. metallic ſolution combines witff the fixed alkali of the ſoap ; and the 
metallic calx is then precipitated in union with the oil, to which it communi- 
cates a colour. In this manner, ſoap of a beautiful green colour may be prepared 
5 : with. 
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with vitriol of.copper; and with vitriol of iron, a clear deep brown ſoap. Four- 
croy thinks theſe compounds might be very uſeful in painting. 

Scheele has diſcovered, that when oil of ſweet almonds, olives, rape-ſeed, or 
lint-ſeed, 1s combined with calx of lead, with the addition of a little water, there 
is a matter ſeparated from the oil which ſwims on the ſurface of the liquor, and to 
which he has given the name of the mild principle. On evaporating this ſuper- 
natant water, the principle diffolved in it cauſes it to take the conſiſtency of ſyrup : 
when expoſed to a ſtrong heat, it takes fire: one part is volatilized in. diſtillation, 
without burning: the coal which it leaves is light: it does not cryſtallize ; nor 
does it ſeem to be ſuſceptible of fermentation. Nitrous acid, diſtilled on this 
matter four times ſucceſſively, changes it into acid of ſugar. This mild principle 
of Scheele's appears to be a ſort of mucilage. | 

The denſe animal oils, ſuch as butter, tallow, fat, the oil of the whale, and the 
like, exceedingly reſemble vegetable fixed oils. They appear, however, to con- 
tain a proportion of azotic air, or animalized matter, probably in the. ſtate of 
ſerum or jelly. The volatile oil obtained by attenuating animal oil, by a number 
of ſucceflive diſtillations, is called the oil of Dippel. Macquer obſerves, that it 

may be rendered almoſt as white, thin, and volatile, as ether, and is then capable 
of acting upon the brain and nervous ſyſtem, in a doſe of from four to ten or 
twelve drops, incorporated with ſome proper vehicle. I: 

It is much more difficult to obtain this oil in a pure ſtate from fixed oils, than 
from gelatinous matters, of which hartſhorn is to be preferred. It is neceffary to 
change the veſſels at each ſucceſſive diſtillation, or elſe to clean them perfectly, 
becauſe a very ſmall part of the thicker and leſs volatile oil is ſufficient to ſpoil 
a large quantity of that which is more highly re&ified. Beaume has obſerved, 
that this operation may be greatly abridged by taking care to receive none but 
the moſt volatile part in each diſtillation, and to leave a large reſiduum, which is 
to be neglected, and only the more volatile part is to be further rect ified. By this 
method, we may obtain in three or four diſtillations a conſiderable quantity of 
fine oil of Dippel, which could not be obtained after 50 or 60 diſtillations, with- 
out attending to this circumſtance. And Monnet afferts, that, by mixing acids- 
with animal oil, their rectification may be very much facilitated. | 

The oil of Dippel muſt be kept in clean glaſs bottles with ground ſtoppers, and 
expoſed as little as poſſible to the air, becauſe its volatile parts fly off and the 
remainder becomes coloured. | | | 

Fourcroy diſtinguiſhes vegetable fat oils into three claſſes. In the firſt, he places 
ſuch as are congealable by cold, thicken very flowly by expoſure to air, form ſoaps- 
with acids, and require an addition of vitriolic acid to that of nitre in- order to 
inflame them. Such are, | 

1. Oil of olives, obtained by bruiſing that fruit between two mill-ftones; and 
prefling it in bags made of ruſhes. That which runs firft is called virgin oil; 
that which is obtained from mark ſprinkled with water is not fo pure, and depoſits - 
a lee; that obtained from unripe olives is the oleum ompbacinum ot the ancients. 
Oil of olives freezes at 10“ under zero, in Reaumur's thermometer, or 10 
above that point in Fahrenheit's, and will ſtand. about: twelve. years without 
becoming rancid. | | 

2, Oil of.ſweet almonds, extracted without: the- application of heat, becomes 
very ſoon rancid; it freezes at 6* under 0.inzReaumur's ſcale, or 175 of Fah- 
renheit's. | : | 

3. Oil of rape-ſeed, obtained from the ſeed of a kind of cabbage, called W 
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4- Oil of ben, extracted from the ben nut of Egypt and Arabia; it is very 
acrid, and deſtitute of ſmell ; it freezes very eaſily. | | T 

The ſecond claſs comprehends oils ſubject to become dry, which are very 
eafily rendered thick, are not fixed by the action of cold, are kindled by the 
nitrous acid, and form with vitriolic acid a ſort of reſin. Such are, 

1. Lint- ſeed oil, obtained by preffure from lint- ſeed; it is uſed for oily var- 
niſhes, and in painting. | 

2. Oil of nuts, applied to the ſame uſes. x | 

3- Oil of carnations, or poppy-ſeed; which, as has been fully proved by the 
Abbe Rozier, rs not at all narcotic. | | | | 

4. Oil of hemp-ſeed, which is very drying. | 

Under the third genus, he comprehends concrete fixed oils, or vegetable but- 
ters; among which may be diſtinguiſhed the following: ; 

1. Butter of cacao, extracted from the cacao nut.— There are four ſorts of 
cacao ; the large and the ſmall caracca, the berbice, and that of the iſlands: this 
butter is extracted from the nut by roaſting, and ſubſequent boiling in water; it is 
purified by melting it by a very moderate heat. | : 

2. The cocoa nut affords a ſimilar butter. | . 

3. Vegetable wax is of the ſame nature, only more folid. It is the production 
of China; it is there made into yellow, white, or green candles, the colour vary- 
ing with the manner in which the wax is extracted. The catkins of birch and 
poplar afford a ſmall quantity of a fimilar wax; that of Louiſiana is more plente- 
ous. M. Berthollet eaſily whitens it with oxygenated muriatic acid. | 

Volatile or eſſential oils have uſually a ſtrong aromatic ſmell, are ſufficiently 
volatile to riſe with the heat of boiling water, and are in general ſoluble in ſpirit 
of wine, They exiſt in almoſt all fragrant vegetables ; and 1n the various plants 
which ſupply them they are found either in the wood, the root, the bark, the 
leaves, the flowers, the fruits, &c. They differ very much in che degree of flu- 
idity they poſſeſs at a common temperature, and their colours are various. They 
are obtained either by expreſſion, as from the peel of oranges and lemons, or by 
diſtillation with water. Some eſſential oils, ſuch as thoſe of cinnamon, ſaſſafras, 
and. other foreign plants, fink to the bottom of the water with which they come 
over; others float at the top. It is eaſy to diſtinguiſh the adulteration of volatile 
oils, either by pouring ardent ſpirit upon them, which will not drffolve the fat oil 
they may be contaminated with ; or if they be dropped on paper, and held to the 
fire, in this caſe they leave a greaſy ſpot behind. If oil of turpentine be fraudu- 
lently added to them, its ſmell betrays its preſence when treated in this manner. 

| Volatile oils are very inflammable ; by expoſure to air they become thick in 
proceſs of time, and aſſume the character of reſins. | 

They unite with difficulty to lime and alkalis. The vitriolic acid converts them 
into bitumens; but, if diluted, it renders them ſaponaceous, as does likewiſe the 
muriatic acid. Nitrous acid inflames them. I | 
| They unite very readily with ſulphur, and form balſams. Mucilages and ſugar 

render them ſoluble or diffuſible in water. | | 

Theſe oils not only contain all the ſmell, but ſometimes likewiſe the taſte of 
the body from which they have been extracted; in conſequence of which the 
reſiduum has loſt theſe ſenſible qualities. There are indeed ſeveral vegetables that 
have an agreeable flavour, and notwithſtanding yield no. ethereal oil on being 
diſtilled. with water, of which lilies, hyacinths, clove, july- flowers, violets, the 
bloom of the lime or linden-tree, lilies of the valley, &c. are uſually adduced as 
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inſtances; a fact which might be oppoſed to what has been afferted juſt above. 
But this objection in the opinion of Wiegleb is eafily overturned, as he thinks he 
is able to prove, that the reaſon why none of theſe fubſtances yield ethereal oil, is 
only becauſe they contain but a ſmall, though a firong-ſcented portion of this 
oil, which is imbibed by the water employed in the dilillation ; in conſequence 
of which, this likewiſe acquires the ſame ſmell as was originally poſſeſſed by tlie 
vegetable itſelf, Roſes, orange-flowers, and ſeveral other fimilar ſubſtances, 


which contain but very little oil, were formerly ranked among theſe, as they alſo 


yield no oil, when in ſmall quantities; but it is now certainly known, that in large 
quantities they afford a ſmall portion of oil. We find likewiſe that vegetables, 
which are certainly known to contain volatile oil, when diſtilled in ſmall quantities, 


yield an odorous diſtilled water only, in which frequently not the leaſt veſtige of 


ſuch oil is diſcoverable. Wiegleb very rationally ſuppoſes that, if thoſe vege- 


tables which produce an odorous water were ſubmitted to diſtillation by the 


hundred weight, they would yield an ethereal oil juſt as well as the others; and 


that we ſhould neceffarily be convinced, that the whole of their ſmell is derived 
from a ſmall quantity of a ſtrong - ſcented ethereal oil. 

The preſence of eſſential oils is diſcoverable by the ſmell. In theſe they are 
commonly in appropriated veſſels, which, however, are ſometimes ſo ſmall that 
they cannot be diſtinguiſhed by the naked eye, yet in ſome they may be obſerved 
by the aſſiſtance of microſcopes; as for inſtance, in nutmeg, angelica, and maſ- 
ter-wort, juniper-berries, lemon and orange- peel. From theſe two laſt the 
Italians are accuflomed to ſeparate the oil by expreſſion, by which means they 
preſerve their natural agreeable odour and taſte. 


Effential oils are found in very different proportions in the ſubſtances which 


contain them. It is fcarcely practicable to determine with accuracy the quantity 

of oil yielded by each ſubſtance; but it is a very deſirable thing even to know the 
proportions of them nearly. In this view, the following table from Wiegleb 

may be of uſe, which at leaſt will furniſh much information to ſuch as may wiſh 
to proſecute the ſubje&. | 
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different VEGETABLES. 

Name of the Vegetable. ] Quantity. | Weight of the Oil. | Maker of the Experiments 
AGALLOCHUM wood — 10 lb 4 drachns Hoffmann Fea 
Angelicaroot — — 1 lb 1 drachm Cartheuſer 
Aniſeed — — I lb 2 drachms Neumann 
Aſſafœtida — — 4 ounces 1 drachm Ditto 
Balm, common — — [6 baſkets |1 drachm Dehn 
| Turke — — [ditto 2 ounces a 
Cajaput ſeeds — 1 lb 15 grains Dehne 
Calamus aromaticus — 30 lb 2 ounces © Hoffmann 
— — — i lb 2 ſcruples Neumann 
Camomile flowers, common | x lb 2 drachm Cartheuſer 
— —ͤ— 6 Ib 5 drachms Lewis 

Dehne 


3 — 200 baſkets! 1 Ib | | 


TABLE exhibiting the Quantity of ETHEREAL OIL obtained from 
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Name of the Vegetable. 


—— flowers, wild — 


Cariophilli Plinu 
Carliſle thiſtle root 
Carrot ſeeds 


Caſcarilla bark —— 


Caſſiæ flores 


Cedar wood 
Chervil leaves 
Cinnamon 


Clary (garden), the ſeeds 


in flower, fre 


Copaiba balſam —— 


Culilabani cortex 
Cummin ſeed 


Dill ſeed 


Dittany of Crete 


with the tops 


Elecampane root — 


Elemi (gum) 


Fennel ſeed (common) 


ſweet 


bt 


Feverfew flowers —— 


Galangal root 
Garlic root, freſh 
Ginger 


— — 
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1 Quantity. | Weight of the Oil. Maker of the Experiment, 

1 Ib 20 grains Cartheuſer 

6 Ib 24 drachms | Lewis 

30 Iþ 13 ounces Dehne 

4 lb 2 ounces . | 

2 Ib 9 drachms | Lewis 

1 cwt 83 ounces , 2 

I ounce II ſcruple Neumann 

+ Ib 2 Ounce Dehne 

1 lb 2+ ſcruples Neumann 

2 Ib 14 drachm Lewis 

1 lb 1 drachm Cartheuſer 

30 Ib 4 ounces Dehne 

1 1b 2 drachm Cartheuſer 

30 Ib 4 ounces Dehne 

1 lb 2 drachms Margraff 

9 lb Z drachm Neumann 

1 Ib 1 drachm ala 

1 lb 2; ſeruples Neumann 

4b 6 drachms Lemeri 

1 Ib 2 drachms |Cartheuſer 

1 Ib 8 ſcruples Ditto 

3 lb 4 drachms Dehne 

4 lb 2 drachms 

130 Ib 3+ ounces | Sw” 

i Ib 1 ounce Teichmeyer 

1 Ib 24 ounces Cartheuſer 

2 Ib 5 ounces Hoffmann 

2 Ib 5 ounces | 

1 lb I 0 · 6 drach. 

1 lb 21 ounces | Denne 

1 lb 2 0z 2 drach. | 

1 lb 16 ounces Hoffmann 

1 lb 8 ounces Lewis 

1 lb 1 drachm Vogel 

1 lb 5 drachms Ditto 

1 buſhel 21 ounces Lewis 

4 lb 2 ounces Ditto 

6 baſkets |8 ounces Dehne 

1lb 330 grains Lewis 

2 lb 3+ ſeruples Neumann 

12 lb 37 drachms _ Dehne 

1 1b | 7 ounce Neumann 

1 lb 8 ſcruples Ditto 

1 buſhel {18 ounces Lewis 

1 baſket 2 drachms Dehne 

1 1b 1 drachm Cartheuſer 

2 lb 30 grains Neumann 

1 lb Ii drachm Ditto 

1 1b 15 grains 


Horfe- 


* 
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Name of the Vegetable. 


| Horle-radith root 
_ Hyſlop leaves —— 


—_— * 


— — 


Juniper berries 


„ 


— 


— 
| — | 
Lavender, in flower, freſh 


— 


— 


4 


| 


E 


84411 


= 
: 
J 
Z 


Lovage root —— 
Mace 


Marjoram in flower, freſh 


— 


leaves, freſh 
Maſterwort root —— 
Milfoil flowers 
dry 

Mint in flowers, freſh 


Myrrh 


leaves, with the ſe 
Parſnep ſeeds 
Pennyroyal, in flower, freſh 
Pepper, black 


neee 


Feen 


s 
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} Quantity. | Weight of the Oil. Maker of the Experiment. 
8 ounces | I 5 grains | Neumann | 
2 Ib 1: drachm Ditto 
1 Ib ditto | Cartheuſer 
1 Ib 2 drachms Ditto 
2 ct 15 ounces 
10 lb 3 drachms Lewis 
30 lb 9 drachm | 
8 Ib 3 ounces Hoffmann 
1 Ib 3 drachms Cartheuſer 
48 lb 6 ounces 
60 lb 62 ounces | Dehne 
15 Ib 2 ounces ni 
48 Ib {12 ounces 
30 Ib 62 ounces 5 Lewis 
13 cwt 60 ounces 
2 lb 4 drachms FHoffmann 
4 Ib 2 OUNCES Lewis 
2 Ib I ounce | 
4 Ib 3 ounces Hoffmann 
4 Ib I ounce 
1 Ib 1 drachm Cartheuſer 
1 lb 1 drachm Ditto 
1 lb 5 drachms Neumann 
85 lb 3+ ounces 
132 lb 3 drachms \ [x _-. 
34 Ib | 1% ounce - | 
18; lb 1 ounce . — 
4 lb I ounce Hoffmann 
r Ib + drachm Neumann 
18 baſkets 44 ounces Dehne 
14 Ib 4 drachms Lewis 
6 Ib 4 drachms Ditto 
4 lb 1+ ounce Hoffmann 
{30 baſkets 14 Ib Dehne 
45 Ib 4 drachms Ditto 
i lb 2 drachms Hoffmann 
1 lb 3 drachms Neumann 
1 lb I ounce Hoffmann 
1 lb 1 ounce | Geoffroy 
1 lb 2 ounce Neumann 
1 b ⁊ ounce Sala 
1 Ib 5 drachms Cartheuſer 
2 Ib 1 drachm Lewis 
238 lb 2 OUNCES Ditto 
15 baſkets 14 ounces Dehne 
8 Ib 2 drachms Lewis 
13 lb 6 drachms Ditto 
2 lb [ditto Ditto 
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Name of the Vegetable. | Quantity, | Weight of the Oil. Maker of the Experiment. 
Pepper, black — 1 lb 2+ drachms 

cM —— — lb | 3 drachms } e 
— — 1 lb 2 drachns Neumann 
— — I lb 4 ſcruples Cartheuſer 
— Jamaica — |x ounce |3o grains Neumann 
Peppermint, freſh —— — 4 lb 3 drachms Lewis 
Rhodium wood — — 1 lb 3 drachms Neumann 
— — I lb 2 drachms | gal 
i 3 tio mw 
— I lb {3 ditto 1 
LIES : ditto j Cartheuſer 
Roſes — — I ct 4 ditto Tachenius 
— 1 ditto {x ounce Homberg 
| | — [12 lb 30 grains Hoffmann 
Roſemary, in flower — |1 cwt 8 ounces Lewis 
leaves — — I lb 2 drachms te ala 
— 1 lb 3 ditto eee 
— — 3 lb 3:ditto _ Neumann 
— — 1 lb I drachm Lewis 
8 freſh — 7o Ib 5 ounces CCartheuſer 
ue leaves — io lb 2 drachms 
— — o lb 4 ditto | Hoffmann : 
— in flower — 4 lb 1 drachm 
— 60 Ib 2 ounces Lewis 
——Wwith the ſeeds — 72 Ib 3 ounces 
Saffron, oriental —— =— 1 lb 5 ſcruples _ | Cartheuſfer. 
e leaves — — 34 lb {1% ounce 42 
— in flower, freſh  — + Ib 6 drachms | 1 

of virtue, in flower — 1 lb 1+ drachm Vogel | 
Saſſafras wood — 6 bb I + ounces |Hoffmann 
— — 6 9 2 ounces Neumann 
— — 30 lb 7 o 1 drach. 

— — * Ib — Dehue 
Savin bark — — 2 lb 5 ounces Hoffinann 
— — — 29 Ib ounces 

wood — —— Ib Ts | Dehne 
Saunders yellow — — I lb 2 drachms Cartheuſer 
Scurvy graſs, in flower, freſn 6 baſkets 6 drachms Dehne 
Smallage ſeeds — I lb 10 grains Neumann 

Stachas, in flower, freſh — 51 lb 2 drachms Lewis 
Thyme, in flower, freſh — 2 ct 5 ounces } 
— — — ry. — 33 Ib 1+ drachm 
— (lemon) in flower, freth 5 1 lb 14 ounces Lewis 
— 98 lb | 2+ ounces 
a little dried io lb 3 ounces - 
Wormwood leaves, dry — 4 lb I ounce 3 
— — 118 lb 1+ ounce 1 
Zedoary root —— — [1h 1 drachm Neumann 
X _ 7 Ib Ii ounce Dehne 


When 
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When the quantity of oil inherent in any particular ſubſtance is to be aſcer- 
tained, it cannot be done directly on the firſt diſtillation, unleſs water were to be 
employed for this purpoſe, that is already impregnated with oil ; becauſe the 
water that is diſtilled from an oleaginous body, for the firſt time, always imbibes a 
conſiderable portion of its ethereal oil, and thus renders the calculation erroneous. 
Neither are vegetables impregnated with the ſame quantity of oil at all ſeaſons 
of the year; but herbs ſhould only be applied to this purpoſe, when they are in 

full bloſſom, and many of them when they are run to ſeed. The roots are moſt 
impregnated with oil juſt before they ſend forth their radicles in the ſpring, but 
woods at the beginning of the winter. The maceration of green vegetables 
is needleſs, and indeed rather detrimental than otherwiſe; whereas, on the con- 
trary, with dry and ſolid bodies it may be more uſeful, in which caſe ſome com- 
mon falt is added, in order to prevent fermentation taking place. When freſh 
vegetables poſſeſs no particular volatile ſmell, it is rather of uſe to let them wither 
a little. Oils that yield a volatile odour muſt be diſtilled over with a gentle heat; 
but, on the other hand, ſuch as at the ſame time are diſtinguiſhed by a greater 
ſpecific gravity, require a ſomewhat ſtronger fire for their diſtillation. 

Moſt ethereal oils, it is true, ſwim upon the water with which they have come 
over in diſtillation ; there are ſome, however, that fink in it. The method of 
ſeparating the former is, firſt to leave the glaſs filled with the oily water at reſt 
for ſome days, and then, by ſhaking it gently, to bring the oil up to the ſurface 

of the water. It may then be taken off either with a tea ſpoon, or with a ſmall 
glaſs ſyringe. The beſt method, however, is to convey it by means of a ſhort and 
ſlender ſkane of cotton, from the glaſs in which it is firſt received, into another 
glaſs tied to the upper part of this, by which means, at the ſame time, all the 
- impurities which are frequently to be found in theſe oils, adhere to the Gatton, - 
and the oil is obtained pure and clear. With reſpect to the other ſpecies of theſe 
oils, which fink to the bottom in water, and are conſequently heavier than water, 
this latter fluid muſt be made heavier by another body; for which purpoſe, nothing : 
more is neceſſary to be done than to impregnate the water ſtrongly with common 
ſalt, till the oil which lies at the bottom of the veſſel riſes to the ſurface; from | 
whence it may then be ſeparated in the manner above mentioned. A 

When eſſential oils, brought nearer to the reſinous ſtate by time, but not yet 
entirely deprived of their peculiar ſmell, are diſtilled with the heat of boiling 
water, a part of them riſes in diſtillation, which has all the properties of eſſential 
oil freſhly diſtilled. As this portion of oil is renewed by this operation, it is 
frequently practiſed on eſſential oils, which begin to be altered by age; and this 
ſecond diſtillation fs called the rectification of eſſential oils. We find in the 
cucurbit, after rectification, the reſinous portion of the oil, which is no longer 

: capable of being raiſed by the heat of boiling water. This oily refiduum may, 
however, be attenuated by diſtilling with a ſtronger heat, and even all the 
volatility and thinneſs of eſſential oils may be given to it, as in the oil of Dippel, 
as well as other oily matters, by diſtillations ſufficiently'repeated. But ſuch oils 
have never the peculiar aromatic ſmell of the original eſſential oil. ; 
Eſſential oils are employed in painting, in ſpirituous liquors, uſed at the table 
and at the toilette, in perfumes, and in medicine. As they act very powerfully, 
ſmall doſes only are given internally, as from one drop to four or five, incorpo- 
rated with ſugar, ſo as to form an oleo-ſaccharum, or with other drugs in form of 
ills. | | | * 
4 OILS (FETID EMPYREUMAT IC“. | | 
Under this name are comprehended all the oils of vegetable and animal matters 
; 3 2 8 obtained 
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obrained by diſtillation with a heat ſuperior to that of boiling water; becauſe 
theſe oils have a diſagreeable, burnt, or empyreumatic ſmell. | 

From this definition it is ſeen, that empyreumatic oils are not a diſtin claſs; 
that they may be very different from each other, and may have nothing in 
common, bur that they are all half. burnt; for when any vegetable or animal 
matter is expoſed to a degree of heat ſuperior to that of boiling water, all the 
oils which they contain, of whatever kind they may be, paſs in diſtillation; but 
are altered, by the fire, in their colour, ſmell, and in many other of their pecu- 
lar properties. Beſides, if the matter thus diſtilled contains ſeveral kinds of oils, 
they are all mixed together when they are rendered empyreumatic. If, for 
example, a vegetable matter be diſtilled which contains an oil that is ſweet and 
not volatile, and alſo an oil in a refinous ſtate, the fetid em pyreumatic oil ob- 
tained will be only a mixture of theſe two oils half-burat. The ſame may be 
ſaid of animal matter, with regard to the oil property called animal oil, and to 
the adipous oil which they contain. 

No general properties, then, can be eſtabliſhed as belonging to empyreumatic 
oils: they all vary according to the nature and proportion of the oils of which 
they are compoſed. Hence, in order to know the properties of any empyreu- 
matic oil, it is neceſſary previouſly to know the kinds and proportion of oils con- 
tained in the ſubſtance from which it has been obtained, and alſo the changes 
ſuffered by each of theſe oils from the degree of heat requiſite to render them 
empyreumatic. It will be only neceſſary here to obſerve, that all empyreumatic 
oils are acrid, and more or leſs ſoluble in ſpirit of wine; that the portion of theſe 
oils which riſes firſt an diſtillation is always the thinneſt; that by repeated diſtilla- 
tions they may be rendered more and more thin and volatile; and that by a 
ſufficidat repetition of theſe rectifications, they may almoſt be entirely deprived 
of their empyreumatic ſmell, ſo that only a pungent and penetrating ſmell (hall * 
remain; which ſeems to be common to all oils treated in this manner. _ 

OILS, amproperly fo called. Many preparations were by the ancient chemiſts 
called oils, merely from their conſiſtence, although in other reſpects they were 
entirely different from oil. Theſe improper names ought to be aboliſhed, and they 
are accordingly falling into diſuſe by modern chemiſts. Nevertheleſs, as they 
are found in moſt chemical books in the time of Lemeri, and as many of them 
are ftill frequently employed, we ſhall explain in a few words the chief of them. 
GIL OF ANTIMONY. By this name the butter of antimony, and ſome 
other ſolutions of antipony by acids, are called. See Ax TIMOxx. 

OIL OF AR SENIC. This is a combination of aerated marine acid with 
arſenic, and is made preciſely in the fame manner as butter of antimony. Equal 
parts of arſenic and of corroſive ſublimate are mixed and diſtilled together, by 
which a liquor comes over ſimilar to the butter of antimony. This is a very 
powerful, but, at the ſame time, very dangerous cauſtic. This ſhews, that 
arſenic, like regulus of antimony, and ſeveral other metallic ſubſtances, is ca- 
pable of decompoſing corroſi ve ſublimate, by ſeizing its acid. Accordingly, 
mercury is revived in this: as in all the fimilar operations. Theſe combinations 
reſemble the liquor of Libavius, which Adet has well explained. See Fin. 
OIL OF MERCURY. When water is added to a ſolution of mercury in 
vitriolic acid to form the precipitate called turbith mineral, the acid thus diluted 
till retains a portion of mercury diſſolved, which is properly a vitriol of mercury. 
This ſalt, which is cryſtallizable, may be obtained by evaporating the water 
which keeps it diſſolved. When expoſed to a moiſt air, it deliquiates into a 
Jiguor which-Lemeri calls oil of mercury. | | 


Lemeri 
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Loemeri alſo gives the name of oil of mercury to a ſolution of corrofive ſubli- 
mate in ſpirit of wine. E | 2 
OIL OF LEAD. This is a ſolution of ſalt of lead in the eſſential oil of turpen- 
tine. This ſalt is to be put into a mattraſs, and upon it oil of turpentine is to be 
poured, till it covers the ſalt with a thickneſs of ſome fingers, and the whole is 
to be digeſted during ten or twelve hours. The liquor, ſays Lemeri, acquires a 
red colour. The author directs that the ſolution ſhould be concentrated, by 
diſtilling from it a part of the oil of turpentine ; and he recommends it for its 
utility in cleanſing and cicatriſing ulcers, particularly thoſe which are putrid. 
This preparation, which Macquer ſays is certainly a powerful antiſeptic, muſt 
be very proper for theſe purpoſes. 8 8 | | 

Amoneſt the oils improperly ſo called, this is one of thoſe to which the name 
of oil has been with leaſt impropriety given; for the baſis of it is actually oil, 
and that oil really keeps the lead in ſolution, Lemer affirms, that we may thus 
entirely diffolve a given quantity of oil of turpentine. This preparation, which 
has only been made for medicinal purpoſes, is intereſting alſo in chemiſtry, and 
deſerves a particular examination. | 

OIL OF SULPHUR. Some chemiſts havegiven this name to the concen- 
trated acid of ſulphur. See SULPHUR. 

OIL OF TARTAR BY DELIQUIUM. A name very frequently given 
10 fixed alkaline falt reſolved into a liquor by the moiſture of the air, or even to a 
ſolution of that ſalt in water. This name is unſuitable, not only as the liquor is 
not of the nature of oil; but alfo becauſe a true oil of tartar 1s obtained by diſtil- 
lation of tartar, This liquor ought to be called alkali of tartar, or liquid vege- 
table alkali. See ALKALI FixED VEGETABLE, and TARTAR. | 

OIL OF VENUS. Lemeri gives this name to the ſalt formed by the union 
of copper with the nitrous acid, when it 1s reſolved into a liquor by the moiſture 
of the air. It is a cauſtic and eſcharotic, like all other fimilar combinations of 
metallic matters with any acids to which the name of oil was formerly given. 
OIL OF VITRIOL. This name is very commonly, but improperly, given 
to concentrated vitriolic acid. See Acip ViTRIOLIC. | 
_ OINTMENT. A compound of oily or unctuous matter, with powders or 
other ſubſtances, made of the conſiſtence of butter, for medical uſe. | 

OLEO-SACCHARUM. This name is given to a mixture of oil and ſugar, 
incorporated with each other, to render the oil more eaſily diffuſible in watery 
Tiquors. Sugar and all ſaccharine matters have in general a quality ſomewhat 
ſaponaceaus, and conſequently. are capable of producing this effect in ſome 
meaſure, Theſe oleo-ſaccharums are uſed in pharmacy, as a method of admini- 
ſtering eſſential and ether oils. 

OLIBANUM. Thus, frankincenſe. A gum reſin, the product of the 
Juniperus Lycia Linn. brought from Turkey and the Eaſt Indies, uſually 
in drops or tears. The ancients diſtinguiſhed various ſorts of olibanum, 
as, 1. Olibanum, or thus maſculum, melax, melaſon, teſticulatum, or the 
pureſt, yellowiſh-white, round tears, which were frequently joined-two together. 
2. Thus fœmineum, or the yellower and more impure. 3. Thus mammoſum, or 
larger oblong roundiſh maſſes, ſomewhat reſembling a woman's breaſts. 4. Thus 
granuloſum, or ſmall granules. 5. Thus corticoſum, or ſuch maſſes as have 
pieces of the bark of the tree adhering, 6. Thus orabzum, or mica thuris ; ſmall 
Fragments, or particles broke off in carriage, &c. 7. Manna thuris, the finer 
duſt. 8. Thus indicum, or large mailes, compoſed of different coloured tears, 
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At preſent only two kinds are diſtinguiſhed: the finer and purer tears are 
called olibanum in grains; the more impure fragments and maſſes, common 
olibanum, or olibanum in forts. The beſt is of a yellowiſh white colour, ſolid, 
hard, and brittle : when chewed for a little time, it renders the ſpittle whit e, 
and impreſſes an unpleaſant bitteriſh taſte ; laid on burning coals, it yield s an 
agreeable ſmell. - | 3 Gps | 

Out of an ounce of the pure tears, rectified ſpirit of wine diffolved five drams 
two ſcruples and fix grains: from the remainder, water took up two drams and five 
grains. Another ounce gave out to water at firſt three drams and a ſcruple; and 
afterwards to ſpirit, four drams thirty-three grains. The indiſſoluble matter, in 
the firſt operation, weighed twelve grains; in the other fourteen. Both the diſtilled 
ſpirit and water taſted pretty ſtrongly of the olibanum, but no ſeparable oil could 
be obtained. Olibanum is accounted corroborant, and fuppoſed to be particu- 
larly ſerviceable in diſorders of the head, ftomach, and breaſt. Its principal uſe 
is in plaſters, unguents, and in fumigations. | 

Olibanum is not, in any of its ſtates, what is called thus or frankincenſe in the 
ſhops. The common frankincenſe is a ſolid, brittle refin, brought to us in little 
globes or maſſes, of a browniſh or yellowiſh colour on the outſide, internally 
whitiſh or variegated. with whitiſh ſpecks; of a bitteriſh, acrid, not agreeable 
taſte, without any conſiderable ſmell. It is ſuppoſed to be the produce of the 
pine tree, which yields the terebinthina communis; and to concrete on the ſur- 
face of the terebinthinate juice ſoon after it has iſſued from the plant. 

OLIVES. Ihe oil of this fruit is well known; it is obtained by expreſſion. 
The proceſs uſed in the South of Ifrance, as deſcribed, by Chapral, is very ſimple. 
The olive is cruſhed by a mill-ſtone, placed vertically, rolling upon an horizon- 
tal plane. The paſte thus formed is ſtrongly preſſed in a noe and the firſt oil 
which comes out is called virgin oil. The marc or pulp is then moiſtened with 
boiling water; the maſs is again preſſed; and the oil which floats upon the water 
carries with it part of the parenchyma of the fruit and a great part of the mucilage, 
from which it is difficultly cleared. 3 5 
The difference in the kind of olive produces a difference in the oil; but the 
concurrent circumſtances likewiſe eſtabliſh other differences. If the olive be not 
ſufficiently ripe, the oil is bitter; if it be too ripe, the oil is thick and glutinous, 
The method of extracting the oil has a very great influence on its quality. If the 
oil-mills are not kept ſufficiently clean, the mill-ftones, and all the utenfils, are im- 
pregnated with a rancid oil, which cannot but communicate its flavour to the new 
oil. In ſome countries it is uſual to lay the olives in heaps, and ſuffer them to 
ferment before the oil is drawn. By this management the oil is bad; and this 
proceſs can only be uſed for oil intended for the lamp or for the ſoap-boiler. 
 OLLARIS LAPIS.. See LAPIs OLLARIs. TT A g 115 

ONIONS. Neumann examined this root; he could not obtain any oil by 
diſtillation from twelve pounds of onions ſliced, and treated with water in the 
uſual manner. The water which came over contained all the active parts of the 
onions. fas 629 AED: F 3 : 

This root contains much aqueous moiſture. It loft near four-fifths of its weight 
by drying, and the onions when half dry ſmelt like rue. F 

An ounce of the dry root yielded to Neumann with rectified ſpirit ſix drams of 
extract, and afierwards with water one dram eighteen grains. Another ounce, 
treated fiiſt with water, gave fix, drams thirty-five, grains, and afterwards witn 
ſpirit half a dram; the indiſſoluble reſiduum weighed in the firſt caſe two 
ſcruples ſixteen grains, in the latter eight grains more. The _— | aged is 
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ſomewhat impregnated with the oil of the onion, diſcoverable rather by its taſte 
than by its ſmell; the more ſubtile odorous parts having been diffipated in the 
previous exiiccation. The. ſpuituous extract taſtes ſtrongly of the onion : this 
is the ſtrongeſt preparation in point cf taſte, and the diftilled water in ſmell. — 
This root, befides its culinary uſes, has been employed medicinally, as a reſol- 
vent and diutetic, in cachexies, dropſies, nephritic caſes, &c. 2 

ONYX. An agate generally opake, or but ſlightly tranſparent, conſiſting of 
differently coloured veins, parallel to each other, ſometimes in ſtraight and ſome - 
times in curved lines. f | 22 

OPAL. Opalus, pædros Græcorum, the giraſole of the Italians. 

It is the moſt beautiful of all the flint kind, owing to the changeable appear- 
ance of its colours by reflection and refraction, and muſt therefore be deſcribed 
under both theſe circumſtances. : | | | 

Cronſtedt diſtinguiſhes two kinds of opal: the opal of Nonniĩus, or the-ſange- 
nen of the Indians. It loſes its colour and tranſparency in fire; and in other 
reſpects is affected by it as a quartz or flint, It fuſes with borax,. though diffi» 
cultly ;- and its ſpecific gravity is 1.900 and upwards. ; 

This opal appears olive-coloured by reflection, and ſeems then to be opake ; . 
but when held againſt the. light, is found tranſparent, and of a fine ruby red 
Sn. | 

That opal is ſuppoſed to have been of this kind, which Pliny mentions in his 
Natural Hiſtory, book xxxvu. .chap. 6, and which, he ſays, was in the Senator 
Nonnius's poſſeſſion, who rather choſe to ſuffer baniſhment than part with it to 
Anthony. SHOTS | s | | | 

This ſtone was in Rome at that time valued at 20,000 ſeſterces. The ſtone here 
particularly deſcribed was found in the ruins of Alexandria: it is about the ſize - 
of a hazle-nut, and was bought for a trifle of a French drogoman * named 
Roboly, and preſented to .the. French General Conſul. Lironcourt, who after- - 
wards offered it to ſale in ſeveral places for the ſum of 40,000 rix dollars. See 
Haſſelquiſt's Travels to the Eaſt, under the article opal. | 

There is, however, another of the ſame kind in Sweden, which by reflection | 
appears rather brown; but. by refraction it is red with violet veins. 2. The | 3 
white opal; its ground is white of a glaſs-like complexion, from whence are 
thrown out green, yellow, purple, and blueiſh rays; but it. is. of a reddiſh or 
rather flame-colour, when held againſt the light. 

Of this white opal there are three ſpecies. . 1. Of many colours, or the oriental 
opal. 2. Of a milky colour, from Eibenſtock in Saxony. 3. Blueiſh and ſemi- 

. tranſparent : this is not fo much valued as thoſe which are more opake, becauſe. 
it is eaſier to be imitated by art. | 

Not only this, but alfo ſome of the other kinds of opals have been well imi- 
tated by art, there being found compoſitions. of glaſs, which ſhew very different * 
colours by refraction from what appears by reflection. A curious ancient one of p 
this kind is to be ſeen in the royal abbey of St. Denis, near Paris, which is green on 
the outſide, and ſhews a fine ruby colour when viewed againſt the light. Magellan 
makes mention of glaſs-paſtes, ſome made in London, by Edward Delaval, 

Eſq. F. R. S. and ſome others by Mr. More, Secretary to the Society of Arts, 
which appeared of a yellow brown, or other colour by reflection; but when held 
againſt the light, tranſmitted a fine blue, or a purple and red colour, like 


#* That is to lay, interpreter and broker, in Turkey. s 
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fapphires, rubies, garnets, hyacinths, &c. Wallerius points out the proper in- 
gredients to make theſe paſtes. Wa 

The principal effect of the opal, namely, that of reſlecting one colour and tranſ- 
mitting another, is obſervable in a variety of coloured, or imperfectly tranſparent 
paſtes. It is common to all ſolids or fluids, on account of their imperfect tranſpa- 
rency, but is not perceived in the greater number of them, becauſe a large maſs 
is in general required to intercept any conſiderable portion of the rays of light. 
Thus the ſea-water is blue by reflected light, and red by tranſmitted, as Dr. 
Halley obſerved in the diving bell. So likewiſe the common colour of the air 
by reflection is blue, and this blue colour tinges the images of diſtant mountains, 
in the clear elevated regions of Switzerland and elſewhere; but it is red by tranſ- 
mitted light, as is ſeen by the colour of the ſetting ſun, or moon, and that of the 
rays which fall on the clouds in the morning or evening, which differ according 
to the length of the portion of air through which the light paſſes. There is, 
however, another property of the opal, which has not been imitated by art, and 
affords the chatoyant effect, or variation of colour according to the poſition. 
This ſeems to ariſe from the foliated texture of the natural ſtone, which may be 
e to produce numerous extremely minꝑte fiſſures, in certain determinate 
directions. The true opal may therefore be diſtinguiſhed by this property when- 


ever it appears; or more generally by its hardneſs, for none of the artificial ſtones 


reſiſt the file. | 

The oculus mundi, or hydrophanes, is a curious ſpecies of the opal, See 
HyDpROPHANES. = : 

OPIUM. On wounding the heads. or ſtalks of the poppy, a milky juice 
exudes, which exſiccated proves a fine kind of opium. In Natolia, Cilicia, 
Cappadocia, in the neighbourhood of Cairo, and in ſeveral other parts of the 
Turkiſh dominions, poppies are cultivated for this ufe in fields, as corn among 
us. The method of collecting the juice by incifion is deſcribed by Kæmpfer, in 
his Amcocnitates Exoticæ. This proceſs, however, is now but rarely practiſed, 
the conſumption of this drug being too great to be ſupplied by that method of 
collection. The beſt ſort of the officinal opium is the expreſſed juice of the heads, 
or of the heads and the upper part of the ſtalks, inſpiſſated by a gentle heat: this 
was formerly called meconium, in diſtinction from the true opium or juice 


which iſſues ſpontaneouſly, The inferior ſorts (for we find confiderable differences 


in the quality of this drug) are ſaid to be prepared by boiling the plant in water, 
and evaporating the ſtrained decoction; but as no kind of our opium will totally 
diffolve in water, the juice is moſt probably extracted by expreſfion. Neumann 


was informed by ſome Turks at Genoa and Leghorn, that in ſome places the 


E 


heads, ſtalks, and leaves are committed to the prefs together, and that this 
juice inſpiſſated affords a very good opium. 1 is | _ 

On this head Pr. Lewis remarks, that the point has not, as yet, been fully 
determined. It is commonly ſuppoſed, that, whatever preparations the Turks 


may make from the poppy for their own uſe, the opium brought to us is really 


the milky juice collected from incifions made in the heads, as deſcribed by 
Kæmpfer. It is certain, that an extract made by boiling the heads, or the 


heads and ſtalks in water, is much weaker than opium; but it appears alſo that 


the pure milky tears are confiderably ſtronger. | - 

The principles ſeparable from opium are, a refin, gum, a minute portion 
of ſaline matter, water, and earth. The refin is of two kinds ; one more truly 
reſinous, of a ſolid conſiſtence, in its nature more fixed, and in its operation 

| | | | more 
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more ſluggiſh ; the other ſofter and thinner, more volatile, and of much more 
ſpeedy and powerful activity. The ſaline matter is of the acidulous kind, ana- 
logous to the eſſential ſalts of other vegetables: its proportion is ſo ſmall, chat it 
45 not eafily ſeparable in its proper form, though it has ſometimes happened, 
that actual cryſtals have concreted in a watery ſolution of opium. The reſin, 
the gum, and the ſalt, are very intimately combined together, inſomuch that all 
the three diſſolve almoſt equally in water and in fpirit: it is probably to the ſaline 
principle, in this and other vegetables, that this intimacy of union is in great mea- 
{ure to be aſcribed. i | h 
Four ounces of opium, treated with highly re&ified ſpirit of wine, yielded 
three ounces and four ſcruples of reſinous extract, five drams and a ſcruple of 
andiffoluble impurities remaining. On taking four ounces: more, and applying 
water at firſt, Neumann obtained two ounces five drams and one ſcruple of 
gummy extract; and, by digeſting the refiduum in ſpirit of wine, three drams 
and one ſcruple of reſinous extract; the indiffoluble part amounting here to 
ſeven drams and a ſcruple. In diſtillation, re&ified ſpirit brought over little or 
nothing; but the diſtilled water was conſiderably impregnated with the particular 
ill ſmell of che opium. | | h 
Tze ſubtile ſoft kind of reſinous matter diſcovers itſelf in great meaſure in 
the bare watery ſolution of opium, generally rifing to the ſurface in form of a 
Fat, unctuous, frothy ſubſtance. This is the ſtrongeſt and moſt active part of 
the opium ; a few grains are ſufficient to kill a dog, who could bear a whole dram 
of crude opium. From a pound of opium we may colle& twoor three drams of 
this balſam-like ſubſtance ; but we are not to imagine that this is the whole quan- 
[tity which the opium contains: beſides what thus ſpontaneouſly ſeparates, a part 
remains combined with the reſt of the juice, and probably is the principle, or the 
direct ſeat of the principle, that gives activity to the whole. | 15 
As opium in fubſtance is frequently found to be productive of unfavourable 
conſequences, different methods have been contrived for correcting or rendering 
it more univerſally ſafe. In this enquiry, every one has proceeded agreeably 
to the idea he had formed of the compoſition of opium, and endeavoured to 
counteract that principle in which he imagined its activity to confilt : hence the 
great variety of pretended correctors. Thoſe who aſcribed its power to a vola- 
tile alkaline ſalt, thought to mitigate it by acids, as ſpirit of vitriol, dulcified 
ſpirit of vitriol, citron juice; whilſt others, deducing its operation from an acid, 
uſed alkalies for the correctors. Some, preſuming it be of a cold nature, joined to 
it hot ſubſtances, as cinnamon, pepper, ginger, euphorbium, &c. Theſe kinds of 
additions accompany it in the ancient electuaries; and as moſt electuaries formerly 
received opium in their compoſition, opiatum became a general name” forthe 
form itſelf. Some; imagining” opium to be impregnated with a narcotic ful- 
phur, endeavoured to diveſt it of that offending principle, by cutting it into 
_ thin flices, and gently roaſting it till it began to ſmell agreeably ; others, Afraid 
that this degree of torrefaction was inſufficient for the total diſſipation of the ſul- 
phur, had recourſe to a ſtronger heat, and deſtroyed the opium and Fo its powers 
by burning. On what principles henbane ſeeds and other ſtupeiactive bodies 
were joined to opium, it is hard to gueſs. } n 
Neumann is perſuaded that the narcotic matter of opium is diffuſed throughout 
its whole ſubſtance; but that it reſides moſt copiouſly, and in the mglt eminent 
degree, in its finer, ſubtile, volatile parts; that cheſe parts are capable of being 
| | 4 A highly 
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highly concentrated and exalted in their power by art. He aſſerts his knowledge 
of a certain preparation of opium, by which a whole chamber full of men may 
be preſently ftupefied, and deprived of their ſenſes, and even of their lives alſo, 
without a ſingle grain being ſwallowed; that the narcotic matter cannot be ſepa- 
rated in any viſible form, without ſome admixture of the other parts; that opium 
cannot be totally freed from it, but by a deſtruction of the opium itſelf; that it 
operates nearly in the ſame manner as the vapour of burning charcoal, or the 
-fubtile exhalations from fermenting liquors. | | e 
I 0o difſſipate a part of this ſubtile principle, and thus render the opium more 
mild and innocent, he recommends fermentation. But Dr. Lewis juſtifies the 
. preſent practice by remarking, that it is a point of primary conſequence, in pre- 
paring a medicine of ſuch activity as opium, that it be always made of equal 
and certain ſtrength : fermentation, if it really weakens the power of the opium 
(as it probably does), muſt for that very reaſon render its ſtrength vague, and im- 
poſſible to be aſcertained. It does not appear that the corrections of opium by 
fermentation, or other like proceſſes, do any thing more than what may be equally 
effected by a diminution of the doſe. | 
This judicious obſervation may alſo be applied to the very laborious proceſſes. 
'of Baume and others, who do not ſeem to have ſucceeded in producing any: 
'fubſtance more uniform in its operation than the crude opium. | 
OPOBALSAM. The moſt precious of the balſams is that commonly called 
Opobalſam, or Balm of Gilead, Opobalſamum, Balſamelæon, Balſamum verum 
album, Agyptiacum, Judaicum, Syriacum, Gileadenſe, e Mecca, &e. This 3s 
the produce of certain trees, which grew formerly in the valley of Jericho, bur 
aſter the conqueſt of the Holy Land by the Turks were removed to Grand 
Cairo, where the balſam plantation is ſaid to be now guarded by Janiſſaries, and 
the reſinous juice collected for the Sultan only. _ 3 
The true balſam is of a pale yellowiſh colour, clear and tranſparent, about the 
eonſiſtence of Venice turpentine, of a ſtrong, penetrating, agreeable, aromatic 
ſmell, and a ſlightly bitteriſh pungent taſte: by age it becomes yellower, browner, 
and thicker, loſing by degrees, like eſſential oils, fome of its finer and more 
ſubtile parts. To ſpread, when dropt into water, all over the furface, and to 
form a fine, thin, rainbow- coloured cuticle, ſo tenacious that it may be taken up 
entire by the point of a needle, were formerly infallible criteria of the genuine 
opobalſam. Neumann however had obſerved, that other balſams, when of a 
certain degree of conſiſtence, exhibit rhefe phenomena. equally with, the 
Egyptian. | . | 
This balſam, according to Proſper Alpinus, is obtained from a ſmall evergreen 
tree or ſhrab, about the ſize of the privet or cytiſus, with flexible branches, and 
a few leaves which reſemble thoſe of rue, or rather of the lentiſk- tree, ſet in 
pairs along a middle rib, with an odd one at the end. The branches are covered 
* with two membranous thin barks, the outermoſt of a reddiſh- brown colour, the 
5 "Ep inner greeniſh ; the woody part is white. The flowers are of a purpliſh-white 
| colour, in ſhape like thoſe of acacia : the fruit is a ſmall reddiſh-black berry, 
| containing yellow ſeeds. | 
= "8 The wood is ſaid to be inodorous, the bark fragrant and aromatic, the flowers 
highly odoriferous ; the berries to be odorous, acrid and bitter, and to yield a 
yellow liquor of the appearance of honey. The branches and dry berries have 
been ſometimes brought into Europe, and kept in the ſhops for medicinal 5 
5 | the 
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the former under the name of xylobalſamum, the latter of carbobalſamum : 
whatever ſmell or taſte theſe ſubſtances may have when freſh, they have little of 
either as they come to us. 
The precious balſam exudes in very ſmall quantities, from flight inciſions: 


made it the bark. According to the author above mentioned, it is at firſt white, 


of a very ſtrong penetrating ſmell of the turpentine kind, but ſweeter and more 
fragrant, and of a bitter, acrid, aſtringent taſte. It looks in part turbid and 


thick, like the oil newly expreſſed from olives : afterwards it grows extremely 


thin, limpid and light; its colour changes to a greeniſh, then to a gold yellow, 
and by long keeping to that of honey: it now grows thick like turpentine, and 
loſes much of its fragrance. | | 25 
Inferior ſorts of balſam are ſaid to be obtained by boiling the branches in 
water: when the liquor begins to boil, a thin oil ariſes to the ſurface, and on 
continuing the coction, a groſſer and a thicker one. i 
Mr. Geoffroy obſerves, that a ſolution of balſam of Gilead made in fpirit of 
wine, turns milky on being poured into water, but does not depoſit any preci- 
pitate; and that this mixture is uſed in France as a coſmetic. He ſays, an equal 
quantity of oil of almonds is previouſly mixed with the balſam; but this in- 


gredient can be of no uſe, as it totally ſeparates and falls to the bottom, whilſt 


the balſam diffolves in the ſpirit, 


= 


OPODELDOC. A ſolution of ſoap in ardent ſpirit, with the addition of cam- 0 
phor and eſſential oils. It is uſed externally againſt rheumatic pains, ſprains, 


bruiſes, and other like complaints. 


OPOPANAX. A concrete gummy reſinous juice, obtained from the roots of 


an umbelliferous plant (Panax paſtinacæ folio. C. B. Paſtinaca opopanax Lin.) 
which grows ſpontaneouſly in the warmer countries, and bears the colds of this. 
The juice is brought from Turkey and the Eaſt Indies, ſometimes in round drops 
or tears, but more commonly in irregular lumps of a reddiſh- yellow colour 
on the outſide, with ſpecks of white, inwardly of a paler colour, and frequently 
variegated with large white pieces. It has a peculiar ſtrong ſmell, and a bitter, 
acrid, ſome what nauſeous taſte. Its virtues are thoſe of an attenuating and 
aperient medicine. | 


- 


An ounce of opopanax, treated with rectified ſpirit of wine, gave two drams . 


two ſcruples and fix grains of reſinous extract, and afterwards with watery three 
drams of gum ; two drams and a ſcruple remaining undiſſolved. Another ounce 


treated firſt with water, yielded three drams two ſcruples and fix grains of 


gummy extract; and afterwards, with rectified ſpirit, one dram of reſin, the 
indiffoluble part amounting to three drams and a ſcruple. Both the diſtilled 
water and (pirit are impregnated with the flavour of the opopanax; hut no actual 
oil can be ſeparated, at leaſt on diſtilling ſmall quantities of the juice. 
ORANGE. The flowers of orange trees afford, by diſtillation, a very fra- - 


grant eſſential oil. From the rind of the fruit an eſſential oil may be obtained by 


expreſſion. The juice of the fruit contains an eſſential acid ſalt, mixed with 
much mucilage. This ſalt may be obtained in cryſtals, by diluting the juice, 
clarifying it with whites of eggs, and evaporation. The juice, not depurated 
from its mucilage, is apt to become mouldy ; but by the aboye-mentioned method 


of depuration, a ſaline extract may be made, capable of being preſerved, and 


poſſe ſſed of the ſame medicinal qualities as the juice, which is ſaid to be very 
powerful in the ſcurvy; or it may be advantageous to treat it in the ſame manner 
as lemon juice, See LEMON s. | i 
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The eſſential oil may be procured by preſſure of the peeling againſt an inclineck 
glaſs. In Provence and in Italy the peeling is raſped; by which means the- 
veſicles are torn, and the oil flows into the veſſel deſtined to receive it: this oĩiłk 
ſuffers the parenchyma which goes along with it to ſubſide, and becomes clear 
by ſtanding. 

If a lump of ſugar be rubbed againſt theſe veſicles, it imbibes the volatile oil, 
and forms an oleo· ſaccharum, ſoluble in water, and very proper to give an aro- 
matic flavour to certain liquids. | 

ORES are native ſubſtances, containing the metals in- an altered ſtate, in all 
caſes either combined with ſome foreign ſubſtance, which deprives them of malle- 
ability and metallic brilliancy, or elſe ſo intimately mixed, that the particles 
of metal cannot be diſcerned. In all caſes wherein the metallic ſubſtance i is 
clearly diſtinguiſhable, it is not called an ore, but a native metal. 

The metal in moſt ores is in the ſtate of calx, viz. combined with vital air, 
according to the modern theory; and moreover deprived of phlogiſton, ac- 
cording to the ancient theory. When ores contain nothing but the calx of the 
metal with the addition of more or leſs fixed air, they are ſaid to be calciformz- 
but when they are combined with other fubſtances, they are ſaid to be mine- 
ralized. The mineralizers are either arſenic or ſulphur. - Beſides the mineralizers- 
there are various ſtony matters, which accompany ores in a certain peculiar 
way with regard to cryſtallization and appearance ; which has occaſioned miners 
to conſider them as poſſeſſing an affinity. to the ore. This ſtony accompaniment, 
of which a better notion may be formed by inſpection of ores than from any 
general deſcription, is called the matrix of the ore. The rocks that lie over the 
veins are called the roof; thoſe that lie under them the floor, and by ſome the 
hading. The matrix is almoſt always a finer ſpecies of ſtone than the ſurround- 
ing rocks, though of the ſame genus. Even the rocks themſelves are of a finer 
grain as they approach the vein. There is no matrix peculiarly appropriated to- 
any metal; it has only been remarked, that tin 1s generally found among ſtones 
of the ſiliceous genus, and lead very frequently among thoſe of the calcareous. 
See MzTALLVURE x, and the ſeveral metals. 

Ores therefore conſiſt *, 1. of metallic ſubſtances in a calcined or rather . 
form ſtate; or, 2. of theſe ſubſtances combined with other matters, with which 
they areſaid to be mineralized. 

- Calcined metallic ſubſtances, or calciform ores, are metallic ſubſtances de- 
prived of phlogiſton, and in the ſtate of a calx, or metallic earth. See CaLx.. 
Such are all ferruginous ochres, which are calces of iron. 

Mineralized ores are,—1. Simple, containing only one metallic fubſtance; 
or, 2. Compound, containing two or more metallic ſubſtances. 

Of the ſimple, and alſo of the compound ores, four kinds may be diſtin- 

iſhed: 

It Ores conſiſting of metallic ſubſtances, mineralized by ſulphur. Such is 
the lead-ore, called galena, compoſed of lead and ſulphur. 

2. Ores conſiſting of metallic ſubſtances mineralized by arfenic. Such is the 
white pyrites, containing iron and arſenic. 

3. Ores conſiſting of metallic ſubſtances, mineralized by ſulphur and by 
arſenic. Such is the red filver-ore, containing filver, arſenic, and ſulphur. 

4. Ores conſiſting of metallic ſubſtances, mineralized by ſaline matters. 
Such are the native vitriols. Such alſo is probably the corneous filver ore, which, 


The remainder of this article is taken chiefly from Keir's Notes to Macquer' s Dictionary. 
according 


according. to Cronſtedt, is a luna cornea, or ſilver combined with marine acid. 
To this claſs alſo may be referred the ſilver mineralized by an alkaline ſubſtance, 
which Mr. Von Juſti ſays he has diſcovered. | l 


Henckel, and after him Cramer and Macquer, affirm, that in mineralized 


ores, beſides the above - mentioned metallic and mineralizing ſubſtances, are alſo 
contained a metallic and an unmetallic earth, But Wallerius affirms, that the 
_ exiſtence of ſuch earths cannot be ſhewn, and that ſulphur is incapable of diſ- 


ſolving unmetallic earths, and even the calces of all metallic ſubſtances, except- 


ing thoſe of lead, biſmuth, and nickel. 3 1 : | 
Metals and metalliferous ores are found in various places. E tin 
I. They are found under water, in beds of rivers, lakes, and ſeas, and chiefly 


at the flexures of theſe : ſuch are the auriferous and ferruginous ſands, grains 


of native gold, ochres, and fragments of ores waſhed from mines. | 
II. They are found diſſolved in water: ſuch are the vitriolic waters contain- 
ing iron, copper, or zinc. 


III. They are found upon the ſurface of che earth · Such are many ochres; 


metalliferous ſtones, ſands, and clays; and lumps of ores. Mr. Smelin ſays, 
that in the northern parts of Aſia ores are almoſt always found upon or near 
che ſurface of the ground. 5 | 


IV. They are found under the ſurface of the earth · When the quantity of 


theſe collected in one place is conſiderable, it is called a mine. 
Subterranean metals and ores are differently diſpoſed in differnt places. 


1. Some are infixed in ſtones and earths, forming nodules or {pots diverſely 


eoloure c. 


2. Some are equally and uniformly diffuſed through the ſubſtance of earths 
and ſtones, to which they give colour, denſity, and other properties. Such are 


the greateſt part of thoſe earths, ſtones, ſands, clays, cryſtals, flints, gems, 


and fluors, which are coloured. 


3. Some form ſtrata in mountains. Such are the ſlates containing pyrites, 
copper- ore, lead · ore, ſilver- ore, or blend. Theſe lie in the fame direction as 
the ſtrata of ſtones, betwixt which they are placed; but they differ from the 


ordinary ſtrata in this circumſtance, that the thickneſs of different parts of the 


ſame metalliferous ſtratum is often very various; whereas the thickneſs of the 


ſtony ſtrata is known to be generally very uniform. EY 


4. Fragments of ores are frequently found accumulated in certain ſubterranean / 
cavities, in fiſſures of mountains, or interpoſed betwixt the ſtrata of the earth. 
Theſe are looſe, unconnected, frequently involved in clay, and not adherent ta 
the contiguous rocks or ſtrata immediately, nor by intervention of ſpar or of 


quartz, as the ores found in veins are, Tin and iron mines are frequently of the. « , 


kind here deſcribed. | 


, * * ” 
5. Large entire maſſes of ores are ſometimes found in the ſtony ſtrata of 


mountains. Theſe are improperly called cumulated veins, becauſe their length 
relatively to their breadth and depth is not conſiderable. : . 
6. Some inſtances are mentioned of entire mountains conſiſting of ore. Such 


is the mountain Taberg in Smoland ; and ſuch are the mountains of Kerunavara 


and Luoſavara in Lapland, the former of which is 1400 perches long, and 100 

perches broad. Theſe mountains conſiſt of iron ore. 5 
7. Laſtly, and chiefly, metals and ores are found in oblong tracts, forming 

maſſes called veins, which lie in the ſtony ſtrata compoſing mountains. 


The direction of veins greatly varies; ſome being ſtraight, and others e « 
4 | cir 
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Their pohtion alſo reſpecting the horizon is very various; ſome being perpen- 
— ſome horizontal, and the reſt Wing of the intermediate degrees of 
declivity. 

The dimenſions, the quality, and the quantity of contents, * many other 
circumſtances of veins, are alſo very various. Miners diſtinguiſh the ſeveral 
kinds of veins by names expreſlive of their differences. Thus veins are ſaid to be 
deep; perpendicular; horizontal, or banging, or dilated ; rich; poor; morning, 
noon, evening, and night veins, by which their direction towards that point of 
the compaſs where the ſun 1 IS at any of theſe. diviſions of the natural * 8 

ſignified, 

— parts of veins are confiderably thicker than others. Small veins fre- 
quently branch out from large veins, and ſometimes theſe branches return into 
the trunk from which they iſſued. Theſe veins, from which many ſmaller veins 
depart, have been obſerved to be RENO rich. 

Veins are variouſly terminated : 1. by a gradual diminution, as if they had 
been compreſſed, while yet ſoft, by — enreeom weight, or by ſplitting and 
dividing into ſeveral ſmaller veins: or, 2. they are terminated abruptly, roge- 
ther with their proper ſtrata in which they lie. This abrupt termination 
and ſtrata is occafioned by their being croſſed by new ſtrata running tranſverſely 
to the direction of the former; or by perpendicular fiſſures through the ſtrata ; 
which fiffures are frequently filled with alluvial matters, or with water, or are 
empty. Theſe perpendicular fiffures ſeem to have been occaſioned by ſome 
rupture or derangement of the ſtratum through which the vein paſſes, by which 
one part of it has been raiſed or depreſſed, or removed aſide from the other, 
probably by earthquakes. Where the vein is terminated abruptly it does not 
ceaſe, but is only broken and disjoined ; and is often recovered by ſearching in 
the analogous parts of the oppolite kde of the deranged ftratum. A principal 

art of the art of miners conſiſts in diſcovering the modes of their derangements 
Now | external marks, that they may know where to ſearch for the disjoined vein. 

The contents of veins are metals and metalliferous minerals, as the ſeveral. 
kinds of ores, pyrites, blends, guhrs, vitriols ; the ſeveral kinds of fluors, ſpars, 
quartz, horn-blend, in which the ores are generally imbedded, or inveloped, 
and which compoſe the matrix of the ore; ſtalactites; cryſtallizations of theſe 
metalliferous and ſtony ſubſtances, encruſting the ſmall cavities of the circum- 
jacent rock; and laſtly, water, which flows or drops through crevices in that 
reck. 


In a vein, ores are found ſometimes attached ro the rock or ſtratum through 


Which the vein runs, but more frequently to a matrix which adheres to the rock; 
and ſometimes both theſe kinds of adheſion occur in the ſame vein at enk 


places. Frequently between the matrix and the rock a thin cruſt of ſtone, or of 
earth, is interpoſed, called by authors the fimbria of the ore. | 
« Th matrix, or the ſtone in which the ore lies inveloped, is of various kinds in 


g differept veins. And ſome kinds of ſtone ſeem better adapted than others to give 


reception to any ore, or to the ores of particular metals. Thus quartz, ſpar, 
fluors, and horn. blend, give reception to al} orcs and metals; but flates chiefly 
to copper and ſilver, and never to tin; calcareous and ſparry matrices, to lead, 
filver, and tin; and mica to iron. 

Veins lie in firara of different kinds of ftone z but. more frequently in ſome 
kinds of fione than in others. Thus, of the ſimple or uncompounded ſtones 
wich compcle ſtrata, the following are metalliferous : calcareous ſtones; ſlaty one : 

one 
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ſtone (cos fiſilis arenoſus Wallerit); feltſpar (/patum pyrimaaim ſiue ſcintillant); 
quartz, ſometimes jaſper, frequently ſlates, and chiefly micaceous or talky 
ftones, and horn blend (lapis corneus Wallerii; bolus indurata particulis ſquamoſes 
Cronſtedt.) No veins have been found in gypſeous or filiceous ſtrata, though 
cherts and flints frequently contain metallic particles, and fome inſtances have 
been obferved of ores of filver and tin in alabaſter. Of compound ftones, thoſe are 
faid to be chiefly metalliferous which conſiſt of particles of hora-blend. Veins 
have alſo been found in the red granite ; but ſeldom, if ever, in any other gra- 
nite, or in porphyry. In general, veins are more frequently found in ſoft, 
fiſſile, and friable ſtrata, than in thoſe which are compact and hard. 

A vein ſometimes paſſes from one ſtratum into the inferior contiguous ſtra- 
tum. Sometimes even the veins of one ſtratum do ſo correſpond with thoſe of an 
Inferior ſtratum, the contiguity of which with the former is interrupted by a maſs 
of different matter, through which the veins do not paſs, that they ſeem originally 
to have been continued from one ſtratum to the other. Thus, in the mines of 
| Derbyſhire, where the veins lie in ſtrata of limeſtone, the contiguity of which 
ſtrata with each other is mterrupred im ſome places by a blue marle or clay, and 
in other places by a compound ſtone called toadſtone, the veins of one ſtratum 

frequently correſpond with the veins of the inferior ſtratum of lime-ftone ;- bur 
are never continued through the interpoſed clay or toadſtone. But we muſt. 
obſerve, that theſe interpoſed maſfes, the blue marle, clay, and toadſtone, have 
not the uniform thickneſs obſervable in regular ſtrata; but are (eſpecially the 
toadſtone) in ſome places a few feet in depth, and in' others ſome hundreds of 
yards. The above diſpoſition ſeems to indicate, that theſe ſeveral ſtrata of 
meſtone have been originally contiguous ; that the veins now disjoined have 
been once continued; that theſe ſtrata of limeſtone have been afterwards ſepa - 
rated by ſome violent cauſe, probably by the ſame earthquakes which have in a 
ſingular manner ſhattered the ſtrata of this mountainous country; that the inter- 
ſtices thus formed between the feparated ſtrata have been filled with ſuch matters 
as the waters could inſinuate, probably with the mixed comminuted ruins of 
fhattered ſtrata; or with the lava of neighbouring voleanos, of which many 
veſtiges remain. | h | | | 

To the above hiſtorical ſketch of mines it may not be improper to add ſome 
con;ectural remarks concerning their formation: | | 

Thoſe ores which are found under water (I); upon the furface of the earth 
(In); in fiffures of mountains and ſubterranean cavities, accumulated, but not 

' adherent to the contiguous rocks (IV); ſeem from their looſe, unconnected, . 
broken appearances to have been conveyed by alluvion. 

All martial ochres have probably been feparated from vitriolic ferruginous 
waters (II), either ſpontaneouſly or by calcareous-earth ; and theſe waters ſeem : 
to have acquired. their metallic contents by diffoiving the vitriol which is pro- 
duced by the ſpontaneous decompoſition of martial pyrites. The ochres of cop- 
| Oy Zinc, and perhaps of ſeveral other metals, have probably been precipitated 
Tom vitriolic waters by ſome ſubſtance, as calcareous earth, more diſpoſed to 

eombine with acids; and theſe vitriolic waters have probably been rendered 

metalliferous, by diſſolving the vitriols produced by a combuſtion of cupreaus - 

pyrites, and of the ore of zinc called blend; for theſe minerals are not, as martial El 
pyrites is, ſuſceptible of decompoſition ſpontaneouſly, that is, by air and moiſture, - ; 

The metalliferous nodules and ſpots: (IV. 1:), feem to have been infixed in a 
ſtones while theſe were yet ſoft. Perhaps the metalliferous and lapideous parti- 
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cles were at once giſſolved and ſuſpended in the ſame aqueous menſtruum, and 
during their concretion cryſtallized diſtinctly, as different ſalts do when diſſolved 
in the ſame fluid. EE " „ | 5 
be earths and ſtones uniformly coloured by metals (IV. 2.) were alſo pro- 
bably in a ſoft ſtate while they received thoſe tinges. The opake : coloured ſtones 
ſeem to have received their colour from metallic calces, mixed and diffuſed 
through the ſoft lapideous ſubſtance and the tranſparent- coloured ſtones have 
1 received their colours from vitriolic ſalts, or from metallic particles 
iſſolved in the ſame. water which ſoftened or liquefied the ſtony ſubſtance; 
which metallic ſalts and particles were ſo much diffuſed, that they could not be 
diſtinctly cryſtallized. That all ſtones have been once liquid and diſſolved in 
water, appears probable not only from their regular cryſtallized forms, but alſo 
from the ſolubility of ſome ſtone, as of gypſeous and calcareous earths in water; 
and from the water which we know is contained in the hardeſt marbles, as well as 
in alabaſters; to which water theſe ſtones owe the cryſtallization of their particles. 
The veins called cumulated (IV. 5.), and the entire metalliferous mountains 
(IV. 6.), are believed by Wallerius to be analogous to the nodules (IV. 1. ). 
Theſe metalliferous ſubſtances ſeem to have been originally formed or concreted 
in the places where they are found. Re 3 
The metalliferous ſtrata (IV. 3.) have probably been inſinuated between, the 
lapideous ſtrata, after the ſeparation of theſe from each other by ſome violent 
cauſe; in the ſame manner in which it was ſuppoſed that the clay and toadſtone 
have been inſinuated betwixt the ſeveral ſtrata of limeſtone in Derbyſhire. The 
matters thus inſinuated may have been either fluid, which would afterwards cryſtal- 
lize, and form entire regular maſſes; or they may have been the ruins, of ſhat- 
tered ſtrata, and veins brought by waters, and there depoſited: in which caſe 
they will appear broken and irregular. The metalliferous ſtrata, though fre- 
quently confounded with the horizontal or dilated veins, may be diſtinguiſhed, 
according to Wallerius, from theſe by the following properties: 1. They are 
generally thinner and much broader than the veins called dilated. 2. They are 
eldom found at a greater depth than 100 perches, and generally in the neigh- 
bourhood of veins, from which they probably have received their contents. 
3. From their want of the thin incruſtations called fimbriæ, which, as has been 
obſerved, are frequently interpoſed betwixt the rock and the ore, or its matrix; 
and from their want of the other properties of veins. . © 1 
But in veins properly ſo called the ſtrongeſt marks exiſt of ores having been 
there concreted, and not carried thither and depoſited in their preſent ſtate. 
Their regular, unbroken appearance, their adheſion to the contiguous rock, 
either immediately or by intervention of a matrix, the regular appearance of this 
matrix inveloping the ore, the frequent cryſtallization of the ore, and of the 
other contents 81 the vein, indicate that ores, as well as the other ſolid contents, 
have been there concreted from a fluid to a ſolid ſtate. 5 
Moſt authors believe, that veins, and the perpendicular clefis in the ſtony 
ſtrata of mountains, called fiſſures, have been produced by the ſame cauſe, or, 
rather, they conſider veins only as fiſſures filled with metalliferous matters. 
They further believe, that fiſſures have been occaſioned by the exſiccation of 
ſtrata, while theſe were paſſing from a fluid to a ſolid ſtate. Wallerius thinks, 
that fiflures have been formed from exſiccation; hut that veins were channels 
made through the ſtrata, while yet ſoft and fluid, by water, or by the more 
fluid parts of the ſtrata, penetrating and forcing a paſſage through the more ſolid 
parts. 
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parts. He thinks, that theſe fluid parts conveyed thither their metalliferous 
and ſtony contents, which were then coagulated or concreted. He ſupports his 
opinion by obſerving, that all the veins of the ſame ſtratum generally run paral- 
lel to each other; that they frequently bend in their courſe ; that the ſame vein 
is ſometimes contracted and ſometimes dilated ; that veins are frequently termi- 
nated by being ſplit or divided into inferior veins; that veins are frequently 
wider at bottom than at top, whereas fiſſures are always wideſt at top, and are 
very narrow below : all which appearances, he thinks, could not have been pro- 
duced by exſiccation. From theſe reaſons, fiſſures appear to have had a differ- 
ent, and from the disjunction and rupture of veins croſſed by fiſſures, they ſeem 
to have had a later, origin than veins. Whether fiſſures could have been pro- 
duced by the very gradual exſiccation of theſe large maſſes, or ſtrongly coherent 
matter; or whether they have been produced by the ſame violent cauſes, namely, 
earthquakes, by which the ſtrata in which fiſſures are generally found have been 
broken and deranged, and by which metalliferous mountains themſelves have been 
formed, or their ſtrata raiſed above their original level, -as ſome others have with 
great probability conjectured, cannot with certainty be determined. | 

| Veins are ſeldom, if ever, found but in mountains; the reaſon of which may not 
improbably be, that in metalliferous mountains we have acceſs to the more ancient 
ſtrata of the earth, which in plains are covered with ſo many depoſited, alluvial, 
and other later ſtrata, that we can ſeldom if ever reach the former. That theſe 
mountains conſiſt of ſtrata which have been originally lower than the upper ſtrata 
of adjacent plains, appears from an obſervation which has been made, that the 
ſtrata of mountainous countries dip with more or leſs declivity as they approach 
the plains, till they gradully fink under the feveral ſtrata of thoſe plains, and 
are at laſt immerſed beyond the reach of miners. This leading fact in the natural 
hiſtory of the earth has been obſerved by a ſagacious philoſopher, Mr. Mitchell, 
in his Conjectures concerning Earthquakes, &c. Philoſ. Tranſ. 1760. 8 
That the inferior ſtrata of the earth contain large quantities of pyritous, ſul- 
pbureous, and metalliferous matters, appears, 1. From the ſubterranean fires in 
thoſe inferior ſtrata, which produce volcanos, and probably earthquakes (as 
Mr. Mitchell ingeniouſly conjectures). 2. From the obſervation, that all kinds 
of mountains are not equally metalliferous ; but that veins, eſpecially, are only 
found in thoſe mountains, which, being compoſed of very ancient ſtrata, are 
called primeval, which form the chains and extenſive ridges on the ſurface of 
the earth, which direct the courſe of the waters, and which conſiſt of certain 
ftrata, the thickneſs of each of which, its genuine qualities, and its poſition re- 
latively to the other ftrata, are, in different parts of the chain of mountains 
where that ſtratum is found, nearly uniform and alike, notwithſtanding that the 
numbers, and the inclinations of the ſtrata compoſing contiguous mountains, or 
even different parts of the ſame mountain, are often very various; and there- 


fore that veins are ſeldom, if ever, found in the mountains called by authors 


diluvial and temporary, which are fingle, or detached, which conſiſt not of ſtrata 
uniformly diſpoſed, but of alluvial maſſes, in which fragments of ores may be 
ſometimes, but veins never, found. Nevertheleſs, ſingle, and ſeemingly de- 
tached, mountains in ſmall iſlands have ſometimes been found to be metallitgrous. 
But we muſt obſerve, that theſe mountains conſiſt of uniform ſtrata; that Mlands 
themſelves, eſpecially ſmall iſlands, may be conſidered as eminent parts of ſub- 
marine ranges of mountains; and that the mountains of ſuch iſlands may be 
conſidered as apices or tops only of inferior mountains, | 
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Thoſe mountains are ſaid to be moſt metalliferous which have a gentle aſcent, 
a moderate height, and a broad baſis, the ſtrata of which are nearly horizontal, 
and not much broken and disjoined. In theſe mountains, at leaſt, the veins are 
leſs interrupted, more extended, and conſequently more valuable to miners than 
the veins in lofty, ſcraggy, irregular, and ſhattered mountains. =. | 

Authors diſpute concerning the time in which ores have been formed, ſome re- 
ferring it to the creation of the world, or to the firſt ſubſequent ages; and others 
believing, that they have been gradually from all times, and are now daily, 
forming. From the accretion of ores and of their matrices to their proper rocks, 
and from the inſertion of metalliferous nodules and ſtriæ in the hardeſt ſtones, 
it ſeems moſt probable, that the matter of thoſe veins and nodules is nearly coeval 
with the rocks and ſtones in which they are enveloped. Nevertheleſs, it cannot 
be doubted but that ſmall quantities, at leaſt, of ores are ftill daily formed in 
veins, fiſſures, and other ſubterranean cavities. Several well atteſted inſtances 
confirming this opinion are adduced by authors: Cronſtedt mentions an incruſ- 
tation of ſilver ore that was found adhering to a thin coat of lamp-black, or of 
foot, with which the ſmoke of a torch had foiled a rock in a mine at Koningſberg, 
in Norway; and that this incruſtation of filver ore has been formed by a metal- 
liferous water paſſing over the rock. Lehman affirms, that he poſſeſſes ſome 
filver ore attached to the ſtep of a ladder, found in a mine in the Hartz, which 
had been abandoned two hundred years ago; and that ſeveral ſteps of ladders ſimi- 
milarly ineruſted had been found. Many other inſtances are mentioned by au- 
thors, of galena, pyrites, filver ores, and other metalliferous ſubſtances having 
been found adhering to wood, to foffil-coal, to ſtalactitical incruſtations, to 
oyſter ſhells, and other recent ſubſtances. From theſe, and from fimilar inſtances, 
it ſeems probable, that not only 'ochres and fragments of ores may, with other 
allavial matters, be now daily depofited, but alfo that ſmall quantities of mine- 
raliſed ores are recently formed; although many hiſtories mentioned by Becker, 
Barba, Henckel, and other authors, of the entire renovation of exhauſted veins, 
and eſpecially thoſe of the growth and vegetation of metals and of ores, appear 
to be at leaſt doubtful. | | | 
Various opinions have been publiſhed concerning the formation of mineralized 
ores. According to fome, theſe ores were formed by congelation of the fluid 
maſſes found in mines, called gurhs. Other authors believe, that ores have been 
formed by the condenſation of certain mineral, metallic, ſulphureous, and arſe- 
nical vapours, with which they ſuppoſe that mines abound. Some have even 
affirmed, that they have ſeen this vapour condenſe, and become in a few days 
changed into gold, ſilver, and other metallic matters. It has been above obſerved, 
that from ſeveral appearances which occur in veins, there is great reaſon to be- 
lieve, that ores have not been carried thither and depoſited in their preſent ſtate, 
but have been there concreted and cryſtallized, that is, changed from a fluid to a 
ſolid ſtate. But the fluidity of the metalliferous matters at the time of their en- 
trance into veins may have been occafioned either by their having been diffolved 
in water, if they were capable of ſuch ſolution, or by their having been raiſed in 
form of vapour by ſubterranean fires. For the diſpoſition to cryſtallize is acquired 
by every homogeneous ſubſtance that is fluid, whether it has received its fluidity 
by being melted by fire, or by being diſſolved in a liquid menſtruum, or by 
being reduced to the ſtate of vapour, Thus, cryſtals of ſulphur have been obſerved 
to be daily formed by the ſulphureous vapours which exhale in the neighbourhood 
of volcanoes, The volatility of the two mineralizing ſubſtances, —_— and 
3 ä arſenic, 
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arſenic, and the power which volatile bodies poſſeſs of elevating a certain portion 
of any fixed matter which happens to be united with them, render it probable, 
that the greateſt part at leaſt of mineralized ores have been formed of vapours 
exhaled from ſubterranean. fires, through the cracks in the intervening ſtrata, oc- 
caſioned by thoſe earthquakes which have, in a ſingular manner, broken and de- 
ranged the ſtrata of metalliferous countries, and which, as has been above 
remarked, have been probably occaſioned by, at leaſt have certainly been always 
accompanied with, ſubterraneous fire. ; | 

ORES OF ANTIMONY. Antimony has been found in the native ſtate of 
a ſilver colour, and its texture compoſed of moderately large, ſhining plates, 
reſembling the regulus of antimony of commerce. It has the ſame habitudes in 
acids, and aqua regia more particularly diſſolves it very well. The ſolution 
does not loſe its tranſparency in the cold. Alkalis throw down a white precipi- 
tate. The Pruffian alkali affords a green precipitate with ſmall blue. ſpecks, 
which ſhews the preſence of iron. In the fire, native antimony melts and is 
volatilized in white flowers; but a ſubſtance of a fat and oily appearance is 
formed round the fuſed metal in much greater abundance than with the pure 
regulus. Mongez afferts, that this is the calx converted into glaſs of antimony. 
On the firft impreſſion of the heat, a flight ſmell of arſenic is emitted, which 
quickly diſappears. M. Sage, in fact, found ſixteen per cent. of arſenic in 
the native regulus from Allemont, in Dauphiny. If this native ore be fuſed 
in a crucible without any reducing matter, a very neat button is obtained, ſuſ- 
ceptible of cryſtallization, more brilliant and clear in its fracture, which exhibits 
larger plates than before. | 

The appearances of this native metal, before the blow-pipe, correſpond with 
thoſe obſerved in the larger proceſs, It evaporates in ſmoke with a ſmell of gar- 
lic; a white powder is depoſited on the charcoal, of which the arſenical portion 

becomes black and fixed, on application of the interior cone of the flame. The 
fluxes acquire a faint hyacinth tinge. | 8 

Mongez likewiſe acquaints us with a native calx of antimony, obſerved b. 
him, upon a piece of the native re from Chalangez, in Dauphiny. It is 
uſually cryſtallized in very white, ſlender needles, in ſome portions confuſed 
with the plates of the antimony, and in others, radiated from a centre exactly 
like the cryſtallized zeolite, Theſe did not contain arſenic. - 

The moſt common and abundant ore of antimony is known in commerce 
ſimply by the name of antimony, and conſiſts of the ore in combination with 
ſulphur. It is compoſed of filaments, or needles, adherent to each other, either 
parallel, or divergent from a centre. Theſe are friable, brilliant, uſually of a 
ſhining metallic blueiſh-gray colour ; fometimes of a lively chatoyant appear- 
| ance, according to Mongez ; but I think on recollection, not having a ſpecimen 
of the ſort before me, that theſe. colours, though variegated, do not change their 
poſition with the eye of the obſerver, or at leaſt exhibit none of that internal 
appearance denoted by the word chatoyant. They ſhould therefore rather be 
called irideſcent, | h 1 | 

When this ore of antimony poſſeſſes a leſs determined internal ſtructure, it 
may be miſtaken for the. ſmall grained lead ore, or white filver ore, or iron 
glemmer; but it may be diſtinguiſhed by the ſmell of ſulphur it exhibits when 
broken or rubbed, and ſtill more effectually by its fuſibility, which is ſuch that 
it runs in the flame of a candle. The ſulphur may be eaſily ſeparated, and its 
quantity aſcertained by aqua regia, which diſſolves the metal, and leaves the 
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ſulphur floating at the ſurface. The aqua regia, according to Kirwan, ought 
to conſiſt of one part nitrous, and four marine acid. e 5 

The ſpecific gravity of this ore of antimony is for the moſt part from 4, 0 00 
to 4, 200, and after fuſion from 4,700 to 5,000. There are ſeveral varieties: 
1. The gray ſtriated ore of antimony. 2. Plumous ore of antimony. This has 
the form of ſmall, filky, gray or blueiſh filaments, almoſt always effloreſcent. 
There are ſome ſpecimens of a deep red, and of a pulverulent reddiſh colour, 
in priſms effloreſcent upon the gray ore. The ore from Tuſcany is of chis kind. 
M. Sage conſiders the red plumous ore of antimony as a native golden ſulphur, 
and the pulverulent reddiſh ore as a native kermes mineral. 3. The ſolid gray 
ore of antimony. This is a uniform maſs of the colour of poliſhed iron or 
lead, very brittle, and its fracture exhibits ſmall brilliant faſcets, and ſometimes 
filaments. It melts and 1s volatilized by the flame of a candle. 

The ſulphureous ore of antimony urged by the flame of the blow-pipe is 
liquefied, flows on the charcoal, ſoaks into it, and at length entirely diſappears, - 
except a portion of flowers, which are depoſited circularly. One hundred parts 
of the ore contain twenty-four parts of the regulus ſlightly calcined, and twenty- 
ſix of ſulphur. For the analyſis in the dry way, ſee AnTiMony. 

The red ore of antimony has the ſame texture with the common ſulphureous 
ore, but its fibres are not ſo coarſe. Almoſt all antimonial ores contain arſenic, 
but the proportion in this is more abundant, Wallerius diſtinguiſhes three va- 
rieties found in Hungary and Saxony, viz. the red, the violet, and the pale red. 

ORES OF ARSENIC. Arſenic is found native in Saxony, Bohemia, Hun- 
gary, and elſewhere, but particularly at St. Marie aux. Mines in Alfatia, Ir 
1s often found of no determinate figure, friable, and pulverulent ; but ſometimes 
compact, divided into thick, convex plates, with a needle-formed or micaceous 
ſurface. It is of a lead colour when freſh broken, and may be eut with a knife, 
like compact black lead, but ſoon blackens by expoſure to the air. In hardneſs 
it ſeems to exceed copper, but is brittle like antimony. It burns with a fmall 
flame, and goes off in ſmoke. Cronſtedt ſays nothing of the refidue, but 
Bergman remarks that he never found native arſenic without iron. | 

Native arſenic before the blow-pipe takes fire emits a white ſmoke, covers the 
charcoal with flowers of arſenic, which quickly become black. A ftrong ſmell 
of garlic is emitted. If the portion of iron it contains be confiderable, it re- 
mains on the coal; if not, it diſappears. It communicates a yellowiſh colour to 
the flux, which diſappears in proportion as the arſenic is volatilized. 

Calciform arſenic is in general ſcarce. It is either in a looſe or powdery 
form, or elſe in white ſemi-tranſparent cryſtals. Like the artificial calx, it is 
volatilized by heat, emitting a ſmell of garlic, and poſſeſſes the ſame ſolubility - 
in water. See ARSEN1Cc, It does not detonate with nitre, though an efferveſ- 
cence ariſes. It 1s ſcarcely ſoluble in the vitriolic acid, ſomething more in the 
marine, but moſt perfectly in the diluted nitrous acid. Before the blow-pipe, 
it evaporates in white flowers, which cover the charcoal. The peculiar ſmell of 

arlic appears to be ſufficiently diſtinctive of this ſemi- metal; but Mongez ob- 

erves, as the characteriſtic marks of the reſpective flowers of arſenic, antimony, 
and zinc, that the firſt, when diſtributed upon the charcoal, become ſuddenly 
black if touched with the interior part of the flame, the ſecond remain white, 

and the third become yellow. | | 

The combinations of arſenic with . ſulphur are either orpiment or realgar. 
Theſe are allo produced by art. See the words. Native orpiment is of a 
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yellow colour, inclining to red in ſome ſpecimens, and green in others. It is 
frequently mixed with yellow mica and ſpar, which cauſe it to appear as if com- 
pounded of faſcets of greater or leſs, magnitude. In the fire its colour becomes 
obſcure, a white blueiſh flame appears, with a conſiderable mixed ſmell of garlic 
and fulphur. By an open fire it 1s almoſt entirely volatilized, and leaves only a 
greeniſh earthy reſidue; but ina cloſe veſſel it melts, and in cooling becomes the 
reddiſh maſs called realgar. It is eaſily diſtinguiſhed from artificial orpiment, 
becauſe its figure is almoſt always that of ſmall, filky, light cryſtals, or granulated. 
Native realgar has got a more lively colour, and poſſeſſes every degree of 
tranſparency, from that of the clear red cryſtals, called the ruby of arſenic, 
which is eompact and hard, to that of perfect opacity. Its habitudes before the 
blow- pipe are the ſame as thoſe of orpiment. #4 
Bergman's method of analyſing theſe ores conſiſts in digeſting them in marine 
acid, adding the nitrous by degrees, to help the ſolution. The ſulphur will be 
found on the filtre, and the arſenic will remain in the ſolution, from which it 
may be precipitated in its metallic form, by zinc, adding ſpirit of wine to the. 
folution. V | 
Arſenical ores, containing the other metals, are in general diſtinguiſhed by 
their reſpective denominations. The arſenical - pyrites, or marcaſite, contains 
ſulphur and iron. Ir 1s of a gray aſh colour, inclining to blue, either ſolid or com- - 
poſed of {mall brilliant particles. It tarniſhes in the air, gives fire with ſteel, 
and emits a ſmell of garlic. Sometimes it efferveſces with the nitrous acid, 
which partly diſſolves it. In the fire it is volatilized, and forms a true realgar, 
which diſtinguiſhes it from miſpickel, which contains iron and acid without ſul- 
phur, and might eaſily be eonfounded with it. See MispickEL, alſo Axs ENI. 
ORES OF BISMUTH. Biſmuth is the moſt common of all native metallic. 
ſubſtances. It is generally found either in cubes or. octagons, or of a dendritical 
form, or elſe in thin lamina inveſting the ores of other metals, particularly thoſe 
of cobalt. As it is very fuſible, it may eaſily be extracted by expoſing the mi- 
nerals which contain it to a gentle heat. It then exſudes in ſmall white globules, . 
the more readily in proportion to its purity. It efferveſces with nitrous acid, form- 
ing a ſolution at firſt milky, but, which afterwards becomes clear. It is ſaid to 
be ſometimes alloyed with filver, in which caſe, a ſeparation may eaſily be made, 
by adding water to the nitrous ſolution, which throws down the biſmuth in the. 
form of magiſtery. _ pet 
Calciform biſmuth is found of a whitiſh or greeniſh-yellow colour, frequently 
upon the other ores of biſmuth, probably formed by decompoſition. It is then 
called flowers of biſmuth, and may be diſtinguiſhed from the flowers of cobalt 
by the red colour of the latter; for the flowers of biſmuth are never red, nor be- 
come ſo. This calx is readily diſſolved in nitrous acid, and a biſmuth may be 
precipitated by water. | . 

The calx of biſmuth is reducible on the charcoal by the blow- pipe, and melts 
in the ſpoon. With microcoſmic ſalt it affords a globule of a dull yellow colour, 
which becomes paler and rather more opake by cooling. With borax, a maſs is 
obtained in the ſpoon which is gray upon the charcoal, and not eaſily cleared of 
ſmall bubbles. This glaſs fumes when kept in a ſtate of fuſion, and forms a cir- 
cle of a greeniſn - yellow colour around it, produced by the volatilization of part 
of the biſmuth. 1 | 
Biſmuth is mineralized by ſulphur. It reſembles galena or-potters” lead ore in 
colour and appearance, is brittle, eaſily cut with a knife, and does not — 
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with acids, though ſoluble in aqua fortis. The ſolution is clear, and ſometimes 
greeniſh. It is ſaid to contain alſo cobalt and arſenic, but Mongez denies the 
latter. It is very fuſible, and the ſulphur moſtly ſeparates in ſcorification. There 
are two varieties; the one teffular like galena, from Baſtanes in Sweden, and 
Schneeberg in Saxony, which 1s very ſcarce; the other ftriated, compoſed of 
fcales or ſinall necdles, like the ſulphureous ore of antimony, but does not foil 
the fingers. It comes from Schneeberg and John-Gorgenftadt in Saxony. 

Before the blow- pipe this ore ſpeedily melts, and affords a blue flame with a 
ſmell of ſulphur, but the perfect reduction is rather long and difficult. Berg- 
man adviſes to precipitate the biſmuth with a ſmall quantity of cobalt, which 
penetrates the globule by virtue of the ſulphur. The maſs then ſwells up, and 

roduces a ſcoria divided into very evident compartments. This ſcoria, kept a 
Buer time in the fire, emits globules of biſmuth. 

Biſmuth is alſo found mineralized with ſulphur and iron. This ore is com- 
poſed of ſmall, thick, uniform ſcales, of a gray-yellowiſh colour when recently 
broken, but more yellow where it has ſuffered expoſure to the air. This ſpecies 
is more difficult to reduce than the preceding, on account of the iron it contains. 

Wallerius, Sage, and Rome de Lifle, mention an ore of biſmuth mineralized 
with ſulphur and arſenic, which 1s of a ſhining appearance, of a whitiſh-yellow, 
or aſh colour, compoſed of ſcales, in general ſmall, hard, ſometimes giving fire 
with a ſteel, not efferveſcent with nitrous acid, though partly ſoluble. Mongez 
is diſpoſed to think it merely the ſulphureous ore of biſmuth, already men- 
tioned, but obſerves that the preſence of arſenic cannot but ſhew itſelf by its pe- 

culiar ſmell when heated. See BIsMũ urn. | | 
_ _ ORES OF COBALT. Cobalt has not been found in a ſtate of native purity, 
but the combination of this ſemi-metal with arſenic and iron in the metallic form 
uſually paſſes for ſuch. The quantity of iron is ſmall. This ore is ſolid, hard, 
ponderous, of a gray colour, more or leſs obſcure, ſometimes inclining to red. 
Its fracture is granulated, not unlike ſome kinds of ſteel. It commonly gives 
fire with the ſteel, and emits a ſtrong ſmell of garlic. In the fire it becomes 
black. Nitrous acid diſſolves it with efferveſcence, which affords a ſympathetic 
ink by the addition of marine acid. There are two characters which readily diſ- 
tinguiſh this mineral from the white and gray ores of arſenic. 1. It forms aſym- 
pathetic ink with aqua regia; and 2. It affords a blue glaſs with borax, whereas 
that of the ore of arſenic is black. There are two varieties, the one ſolid and 
compact, the other granulated and eaſily broken, beſides that its colour is of a 
reddiſh-white, and ſomerimes a little heparic. | 

Before the blow-pipe this ore firſt emirs a ſtrong ſmell of garlic, then becomes 
black, and melts into a ſmall globule of the regulus. It gives a blue colour to 
the fluxes. 

The calciform cobalt is commonly found in the earth mixed with arſenic, iron, 
or copper; but whether mechanically, or more intimately combined, is doubted 
by Bergman. It is uſually of agray-black, but ſometimes ſo black that it might 
be taken for ſoot, It ſoils the fingers, and is almoſt always friable and pulveru- 
tent. On breaking a compact ſpecimen, roſe-coloured ſpots may frequently be 
obſerved, reſembling the flowers of cobalt. It is feldom without a mixture of a 
ſmall portion of calx of iron. When ſolid, it ſometimes has the reſemblance and 
form of a vitreous ſcoria, whence ſome mineralogiſts have called it the vitreous ore 
of cobalt or flag. Theſe are free from ſulphur and arſenic. Cronſtedt compares the 
friable ore, or cobalt ore, to the artificial zaffre. Mongez ſays it contains _ 
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Before the blow- pipe, as the black calx of cobalt is always mixed with a ſmall 
portion of the red calx which is arſenical, it emits a ſlight ſmell of garlic. The 
reduction is very difficult. But it diflalves in borax, gives it a blue colour, and 
is partly reduced 1n a ſmall metallic globule, which occupies the lower part of 
the flux. | | | | 

ORES OF COPPER, Copper is not, according to the opinion of Bergman, 
found native without a mixture of gold, ſilver, or iron. Some ſpecimens, how- 
ever, nearly reſemble the refined copper in colour, malleability, and ductility. 
Others, inſtead of poſſeſſing the reddith colour, are rather of a yellow or brown 
colour, with green or blue ſpots of ruſt. Ir is found in two different forms: 1. 
Solid native copper, which is either cryſtallized or in grains, or thin leaves, 
threads or dendrites adherent to different matrixes, ſuch as calcareous ſtones, 
ſpars, quartz, petro-filex, jaſper, ſchiſtus. There are few copper ores, according; 
to Mongez, which do not contain ſome of theſe varieties. a2. Native copper in 
the form of ſmall or imperfe&ly-coherent grains. This copper appears to have 
been depoſired from vitriolic waters by means of iron, for which reaſon it is 
called cement copper. ; 

Kirwan directs the humid aſſay of native copper by nitrous acid. The gold, 
if it contains any, remains undiffolved in the form of a black powder, which 
may be taken up and examined by aqua regia. The filver may be precipitated: 
from the nitrous ſolution by marine acid, or better by copper, and the iron falls. 
down in the form of an inſoluble calx by ſufficient ebullition with water. 

The calciform copper ores are either of a red, blue, or green colour. 

The red copper ore is rather ſcarce. In ſome ſpecimens it is of a beautiful 
red, or of a brown-reddiſh livencolour, whence it has obtained the name of hepatic 
ore. When in a looſe form it is called copper ore; but generally it is moderately 
hard, though brittle, ſometimes cryſtallized and tranſparent, either in a capillary: 
form, or in cubes, priſms, or pyramids, Mongez fays, that the moſt common. 
form is that of fine grains reſembling the flowers of cinnabar. It is eaſily diſtin- 
guiſhed by its brightneſs and ruddy colour, which approaches that of copper. 
It efferveſces with acids, which diſſolve it as well as the other calciform ores of 
copper. Another common character of theſe ores is, that they blacken in a mo- 
derate heat, to which may be added, the property of affording a blue colour 
with the volatile alkali, 

According to Fontana, quoted by Kirwan, a hundred parts of this ore contain 

ſeventy-three of copper, twenty-ſix of fixed air, and one of water. Bergman 

alſo found it to contain fixed air. The brown or hepatic ore contains a variable 
roportion of iron or pyrites, and ſometimes fulphurated-copper, and hence af 
ords from 20 to 5o per cent. of copper. It is often irideſcent. 

The blue calciform copper ore moſt frequently appears in a looſe form, though 
ſometimes indurated and even cryſtallized, but it is then mixed with quartz, It 
frequently lines the internal cavities of different matrixes. When the blue, co- 
Jour is very lively, it is called azure of copper, when paler, mountain blue, and 
when abounding with earthy matter, blue chryſocolla. It muſt be confeſſed how- 
ever, that theſe terms are by no means accurately applied, but taken for the moſt 
part indiſcriminately. Morveau, in Memoirs of Dijon, has inferred from ex- 
periment, that the calces of copper are determined to a blue rather than to a 
green by a nearer approach to the metallic ſtate ; but on this head fee VERDITER. 

The green copper ore is diſtinguiſhed by the names mountain green, or green 
chryſocolla, It is found in two ſtates, either earthy and friable, of a more * leſs 
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deep green, or elſe ſolid and cryſtallized. The moſt beautiful ſpecimen is the 
filky copper ore, ſo called becauſe its texture exhibits long ſhining filaments. 
The ſolid green ore is uſually called malachite. See MouxTain GREEN, 
MovunTain BLus, and MALAchirz. | | 

Analogous to the calciform copper ores, are the lapis armenus, and the tur- 
guoiſe, the former of which 1s a blue ſtone, that does not admit of a poliſh, and 
conſiſts of calcareous earth or gypſum, penetrated with the blue calx of copper; 
hence it ſometimes efferveſces with acids, and ſometimes not; but never gives fire 
with ſteel. It loſes its colour when well heated in the fire. This ſtone is very dif- 
ferent from the lapis lazuli, ſince this laſt contains no copper. See Layers LazuLL, 

The turquoiſe appears to be the tooth of an animal, penetrated with the blue 

calx of copper. It loſes its colour when over-heated, It is opake, of a lamellar 
texture, and ſuſceptible of a fine poliſh. | 

Its ſpecific gravity is from 2,5 to 2,908. Some are of a deep blue, ſome of a 
whitiſh blue, but become of a deeper when heated. Theſe ſtones are found in 
Perſia and in Turkey, from whence they received their name. But they are alſo 
found in Lower Languedoc, in France, near the village Simere, where theſe 
ſtones, when dug out from the mine, reſemble different bones, teeth, &c. of 
various ſizes; and are whitiſh, grey, or yellowiſh. They receive the blue colour 
on being ſlowly heated. to a high degree; but if the fire be long continued after- 
wards, the colour is irrecoverably loſt, | | 

Jewellers divide this kind of ſtones, or rather bony ſubſtances, according to 
their fanciful method, into oriental and occidental turquoiſes (ſee ORIENTAL); 
ranging the hardeſt and the fineſt coloured under the firſt epithet; and the ſofteſt, 
of of an inferior colour, under the ſecond denomination. But, although experience 
ſhews the fallacy of ſuch diſtinctions in a great many inſtances, the old cuſtom 
continues nevertheleſs to prevail. | 

According to Kirwan, the blue coppery tincture of the turquoiſes may be 
extracted from them by diſtilled vinegar : and Reaumur aſſerts, that nitrous'acid 
will not diffolve the Perſian turquoiſes, though it will thoſe of France; which, if 
true, indicates a real difference between them, | 

Bergman from Werner mentions a copper ore, conſiſting of that metal mine- 
ralized by fixed air, and combined with clay. This is moſt commonly ſuper- 
ficial in ſmall cryſtals of a beautiful green, or in ſmall ſcales, and was formerly 
conſidered as a variety of mica or talc, Nitrous acid diſſolves it very well, and 
the ſolution takes a green colour. The copper may be precipitated in the uſual 
manner. The blow-pipe does not fuſe this ore, if the flame be directed againſt 
its flat ſurface ; but if the edge be attacked, it ſpeedily melts into a black ſcoria. 
Wich borax it affords a brown yellow glaſs, and with microcoſmic ſalt a glaſs of 
a fine graſs green. | 

Copper mineralized by ſulphur is commonly denominated the vitreous copper 
ore. Its colour is red, brown, blue or violet; it is generally ſo ſoft as to be cut 
with a knife, and ſhews a poliſhed gold- coloured ſurface where cut. As to form, 
it is ſometimes cryſtallized in regular figures, and ſometimes irregular. In its 
fracture it often ſhews violet, reddiſh and variable colours. It is much more 
fuſible than pure copper, and may even be melted by a candle. Its ſpecific 
gravity is from 2,81 to 5,338. It is found in the mines of other copper ores, 
and in lime-ftone, ſpar, quartz, mica, and clay; it is the richeſt of all the copper 
ores, and affords from 80 to go per cent. of copper, 10 or 12 of ſulphur, with a 
ſmall proportion of iron; the red ores are the pooreſt, containing moſt iron. 


This 
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This ore may be reduced with conſiderable facility by the blow-pipe, but it is 


not eaſy to ſcorify and ſeparate the laſt portions of iron and ſulphur. To analyſe 


the ore, Mr. Bergman adviſes a ſolution of it in five times its weight of concen- 
trated vitriolic acid by ebullition to dryneſs, and the ſubſequent addition of as 
much water as will diſſolve the vitriol thus formed. This 10866 he precipi- 
tates by a clean bar of iron, and thus obtains the copper in its metallic form. 
If the ſolution be contaminated with iron, he re- diſſolves the impure copper thus 
obtained, in the ſame manner, and fo procures a richer ſolution ; which he again 
precipitates with iron. „ 1 | _ 
The azure copper ore differs from the vitreous ore only in containing more 
iron, of which the proportion is from 20 to 50 per cent. Its colour confiſts of 
various ſhades of blue, or reddiſh blue. It is as hard or harder than the pre- 
ceding, and its fracture is reddiſh and poliſhed like glaſs. It is more difficultly 
reduced by the blow-pipe, and may be analyſed in the humid way by the ſame 
treatment. | | ; : | a 
The yellow camper ore, or copper pyrites, contains a large proportion of iron 
mineralized with fulphur. It is ſometimes found cryſtallized, and ſometimes 
irregularly formed. The cryſtallized fort contains the ſmalleſt portion of copper, 
which is ſometimes ſo trifling that the ore may be conſidered as a martial pyrites, 
though an experienced eye may diſcern a difference between them. The copper 
ſcarcely exceeds 40 per cent. in any of the ſpecimens. When this metal is ſuffi- 
ciently abundant to be wrought with profit, it may be roaſted, and the ſulphur 
preſerved towards defraying the expences. The reſidue being expoſed to the 


united action of air and water, in a proper ſituation will afford the vitriol of 


copper, which may either be cryſtallized for fale, or precipitated by fragments 
of old iron, as is advantageouſly done at the Paris-mountain mine in the iſle of 
Angleſea, and elſewhere. When rich in copper, it is of a brilliant yellow 
colour, ſometimes approaching to red; in other ſamples it is greeniſh, from the 
admixture of theſe two colours. The colours are more neat and lively at the 
place of fracture, than after expoſure to the air, which changes them. It is not 
very hard, is conſiderably brittle, and ſcarcely gives fire with the ſteel. Its fria- 
biliry is greater, the larger the proportion of ſulphur, and the leſs of iron. It 
affords ſeveral varieties: 1. Yellow copper ore, which is ſolid, ponderous, bril- 
liant, and cloſe in its fracture. 2. The yellow ore, which though hard, has a 
laminated fracture; this is the moſt common of any. 3. Green yellowiſh copper 
ore; it contains the largeſt portion of ſulphur, and the leaſt of iron. 4. Cryſtal- 
lized yellow copper ore; it is the copper pyrites, properly ſo called, containing 
the leaſt proportion of copper and the moſt of iron. When this is met with among 


rich ores, it is thrown aſide becauſe of its difficult reduction and ſmall produce, 


which does not exceed four or five pounds of copper in the hundred weight of 
ore. Its colour varies, being ſometimes reddiſh, or reſembling a pigeon's neck ; 
when yellow, it is paler than the firſt variety here mentioned. The management 
of this ore in the analyſis may be gathered from what has already been ſaid. It 
may readily be fuſed by the blow-pipe into a black matt, but it requires a con- 
tinuance” of the heat for a long time before the globule of copper becomes 
diſengaged. | gi 1 | 


The grey copper ore appears to owe its character to arſenic, which exiſts in it 


together with iron and ſulphur. It ſometimes contains filver. The copper 
amounts to between 35 and 60 parts in the hundred. wy 5 
The colour of this ore is an obſcure or blackiſh grey: it is hard; and the 
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arſenic it contains renders it brittle, In its external appearance it greatly reſem 
bles the vitreous ore of copper, but its colour is leſs bright, and inclines to yel- 
lowiſh : it 3s not eaſily cut with a knife, and in particular it does not take the 
ſhining face exhibited by the vitreous ore when cut. It is likewile leſs rich, and 

more difficult of reduction. It might with more facility be confounded with the 
grey ſilver ore, or fahlerts; but Mongez remarks that theſe may be diftinguiſhed 

trom their ſcrapings or powder, which is red in the grey ſilver ore, but grey in 

the copper ore. Some pieces of this ore contain no filver at all, but in general 

theſe two ores differ only in the quantity of filver and copper they reſpectively 

contain. If the product of filver exceed one or two per cent. it is called grey 

ſilver ore, according to Kirwan. Monnet diſtinguiſhes three varieties: 1. Grey 

copper ore, improperly called vitreous, of a poppy colour: this is the richeſt. 
2. Very hard copper ore, of which abundance is found in the Hartz. 3. Grey 

copper ore of the colour of bronze: this is the pooreſt and moſt arſenical. 

In the treatment of theſe ores with the blow- pipe, the arſenic evaporates; and if 
after the firſt fuſion the ſmall globule be ſuffered to cool before all the arſenic is 
evaporated, brown black flowers cryſtallize all round the globule. The caleina- 
tion muſt be continued until the globule ſparkles, and exhibits the metallic bril- 
hancy of fuſed copper. | > 
The blendoſe copper ore contains, according to Kirwan, pynies, blende, and 
from 18 to 30 per cent. of copper. It is of a brown colour, and of a hard, ſolid, 
compact, granular texture. The analyſis in the humid way is rather compli- 
cated. The metals are taken up by nitrous acid, and the copper precipitated by 
iron. The iron and zinc are then to be precipitated from the decanted ſolution 
by Pruſſian alkali, This compound precipitate muſt be expoſed to a calcining 
heat, then re-diſſolved in nitrous acid, and the fluid evaporated to dryneſs. 
Theſe laſt proceſſes completely calcine the iron, ſo that a third application of 
nitrous acid will diſſolve the zinc only. The quantity of this laſt metal may be 
known by a ſecond precipitation by the Pruſſian alkali. One hundred grains of 
this precipitate, waſhed and dried, are equivalent to 20 of zinc in its me- 
tallic ſtate; and 100 grains of the calcined iron are equivalent to 73 and a half in 
the metallic ſtate. | | | 

M. Sage, quoted by Mongez, mentions an antimonial copper ore containing 
arſenic and ſulphur as. the mineralizer. This ore-is grey like crude antimony, 
brilliant in its fracture, and ſuſceptible of a blue and green efloreſcence. From 
the analyſis of this chemiſt, it contains 20 pounds of copper in the quintal, but 
according to that of M. Chabeauſſiere, no more than 14. Itexhibits the remark- 
able phænomenon, that it eaſily enters into fuſion; but is very long before it is 
decompoſed by che fire: this circumſtance, no doubt, ariſes from the antimony 
it contains. 1 

The ſchiſtoſe, or ſlaty copper ore, conſiſts of the yellow or green copper ores, 
the pure calces, mountain blue, and other varieties, diſperſed through flate as 
the matrix, according to Mongez. Bur Kirwan thinks it conſiſts of the vitreous 
copper ore, intimately combined with ſchiſtus, and not barely diſperſed through 
it in viſible particles. It is of a brown or black colour, of a lamellar texture, and 
very heavy. It affords from fix to 10 per cent. of copper, and is of difficult 
fuſion, unleſs lime ſtone be added. It contains a little bitumen, calcareous earth, 
and iron, as ſchiſti do. | | 0-5 

There is a bituminous copper ore, or pit-coal containing copper, which is 
found in Sweden, Hungary, and Alſatia. It takes fire without much Ys 
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burns flowly, and leaves aſhes, from which copper is extracted. This is probably 
the ſame ſubſtance mentioned by Brunnich on Cronſtedt, p. 698, which is called 
pitch ore, in the Bannat of Temeſwar. Gellert, in his Metallurgic Chemiſtry, 
mentions a copper ore of the colour ef pitch, which reſembles a vitrified ſcoria, 
and Raſpe informs us that copper has been found in Cornwall mixed with black 
patchy rock oil. | WE | | | 
Copper is alſo obtained from waters in which. it is combined with the vitriolic, - 
and ſometimes marine acid, no doubt produced by the decompoſition of ſome of 
the ores above mentioned. Animal and vegetable ſubſtances are ſometimes found 
_ penetrated with copper. „ | 
J ſhall conclude this article by inſerting ſome proceſſes for the reduction of 
Fopper ores in the furnace, taken from Cramer. 


Proczss I. 
| (Cramer's Art of Aſſaying, proceſs 36.) 
To reduce and precipitate copper from a. pure and fufible ore in a cloſe veſſel. 


Mix one, or, if you have ſmall weights, two docimaſtical centners of ore, 

bearen extremely fine, with fix centners of the black flux; and having put them 

into a crucible or pot, cover them one inch high with common falt, and preſs 

them down with your finger: but let the capacity of the veſſel be ſuch, that it 

may be only half full; ſhut the veſſel cloſe, put it into the furnace, heap coals 

upon it ſo that it may be covered over with them a few inches high; govern the 

fire in ſuch a manner, that it may firſt grow {lightly red-hot; ſoon after you will 

hear the common ſalt crackle, which will be followed by a gentle hiſſing noiſe. 

As long as this laſts, keep the ſame degree of fire till it ceaſes. Then ſuddenly 

increaſe the fire, either with the funnel and cover put upon the furnace, or with | 

a pair of bellows applied to the hole of the bottom part, that the veſſel may become | 

ftrongly ignited. Thus you will reduce and precipitate your copper in about a 

quarter of an hour: then take out the veſſel, and ſtrike with a few blows the pave- 

ment upon which you put it, that all the ſmall grains of copper may be collected 

into one maſs, | | | 
Break the veſſel, when grown cold, in two, from top to bottom, as nearly ag” 

you can: if the whole proceſs has been well performed, you will find a ſolid, 

perfectly yellow, and malleable regulus adhering to the bottom of the veſſel, 

with ſcorias remaining at top of a brown colour, folid, hard, and ſhining, from 

which the regulus muſt be ſeparated by ſeveral gentle blows of a hammer: when 

this is done, weigh it, after having wiped off all the impurities. _ . 

A ſoft, duſty, and very black ſcoria is a fign the fire was not ſufficiently ſtrong. 
Small neat grains of copper reduced, but not precipitated, and adhering ſtill to 
ſcorias, eſpecially not very far from the bottom, and an unequal and ramified 
regulus, are ſigns of the ſame thing. A ſolid, hard, ſhining, red-coloured ſcoria, | 
eſpecially about the regulus, or even the regulus itſelf, when coloured with a | = 
like ſmall cruſt, are figns of an exceſs in the degree and duration of the fire. | 

Remarks. All the ores which are eaſily melted in the fire are not the objects 
of this proceſs; for they muſt alſo be very pure. Such are the vitreous copper 
ores; but eſpecially the green and azure-coloured ores, and the cæruleum and 
viride montanum, which are not very different from them. But if there is a great 
quantity of arſenic, ſulphur, or of the ore of another metal and ſemi- metal, joined 
to the ore of copper, then you will never obtain a malleable regulus of pure 
copper, though ares are not always rendered refractory by the preſence of theſe. 
$5? 55 401 - Praczss 
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P RocEss II. 
(Cramer, proceſs 37. 
To pie and precipitate copper out of ores rendered refractory by arch and An 
that cannot be waſhed off. 


Beat your ore into a moſt ſubtle powder, of which weigh one or two centners» 
and mix as much ſandiver with them. This done, add four times as much of 
the black flux with reſpect to the ore; for by this means the infuſible terreſtrial 
parts are better diſpoſed to ſcorification, and the reducing flux may act more 
freely upon the metallic particles, ſet at liberty. ' | 

As for the reſt, proceed as in the laſt proceſs: but you muſt make the fire a little 
ſtronger for about half an hour together. When the veſſel is grown cold and 
broken, examine the ſcorias, whether they are in the ſtate they ought to be. 
The regulus will be as fine and ductile as the foregoing. 

Remark. As theſe copper ores contain ſcarcely any ſulphur or arſenic, the 
roaſting would be of no effect, and much copper would be loft. For no metallic 
calx, except thoſe of gold and ſilver, e ſo called, can be roaſted wm” 
out ſome loſs of the metal. 

. Process III. 
(Cramer, proceſs 38.) 
To precipitate copper out of an ore * that contains iron. 


Act in every reſpe& according to the laſt proceſs. But you will find, after the 
veſſel is broken, a regulus by no means ſo fine, but leſs ductile, wherein the 

enuine colour of the copper does not perfectly appear, and which muſt be 

urther purified. _ 

Remarks. The fire uſed in this operation is not ſo ſtrong as to reduce and fuſe 
iron alone. But copper diſſolves iron in the dry way, though of itſelf very refrac- 
tory in the fire. And for this reaſon, while the ore and the flux are moſt inti- 
mately mixed and confounded by trituration, the greateſt part of the won wall 
combine with the copper in its metallic ſtate. | 


PRockss IV. 
(Cramer, proceſs - 39.) 
The nates of pyritoſe, ſulphureous, arſenical, ſemi-metallic copper ore. 


Break two docimaſtical centners of the ore to a coarſe powder, put them into a 
teſt covered with a tile, and place them under the muffle of a docimaſtical fur- 
nace. The fire muſt be ſo gentle, that the mule may be but faintly red-hot : 
when the ore has decrepitated, open the teſt, and continue the fire for a few 
minutes; then increaſe it by degrees, that you may ſee the ore perpetually ſmok- 
ing a little : in the mean time, it is alſo proper now and then to ſtir it up with an 
iron hook. The ſhining particles will afſume a dark red or blackiſh colour, 
Fhis done, take out the teſt, and let it grow cold. If the ſmall grains are not 
melted, nor ſtrongly adherent to each other, the proceſs has been well conducted ; 
but if they run again into one fingle cake, it muſt be repeated with another por- 
tion of the ore, in a more gentle fire. 

When the ore is grown cold, beat it to a powder ſomewhat finer, and roaſt it 
by the ſame method as before ; then take it out, and if the powder 1s not yet 
melted, beat it again to.a molt ſubtle powder; in this you are to take care that 
nothing be loſt. 


- 


*, Cramer UA menus en ores only, and not the mineralized ores of copper. Roaſt 
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| Roaſt the powder in a fire ſomewhat ſtronger, but for a few minutes only. If 


you do not then find the ore in any reſpect inclined to melt, add a little tallow, 


and burn it away under the muffle, and repeat the operation till the fire being 


very bright, you no longer perceive any ſulpuhreous, arſenical, unpleaſant ſmell, 
or any ſmoke; and. there remains nothing but a fine ſoft powder of a dark red, 
or blackiſh colour. | 1 | | 
Remarks, Every pyrites contains iron, with an unmetallic earth, w ith ſul- 
phur, or arſenic, and moſt. commonly both. Beſides, as the copper in pyrites 
is exceedingly variable in quantity, their diſpoſition in the fire mult vary accord- 
ingly. For inſtance, the more copper there is in pyrites, the more it inclines to 
colliquation. The more ſulphur and arſenic it contains, the more fuſible it will 


be; and the more iron and unmetallic earth it contains, the more reſractory it 


will prove in the fire. If ſuch pyrites melt in the roaſting, as is the caſe with 
ſome of them, or if they grow but red hot, the ſulphur and arſenic become ſo 
ſtrictly united to the fixed part, that it is almoſt impoſſible to diffipate them. 
For in this cafe, when the matter is again reduced into a powder, a much greater 
time and accuracy are required in the management of the fire to perform the 
operation, For this reaſon, it is much better to repeat it with new pyrites. But 
you muſt roaſt no more than twice the quantity at once of the ore you are in- 
clined to employ in the foregoing experiment; in order that, if the precipitation 
by fuſion ſhould not ſucceed, there may ſtill remain another portion for uſe, in- 
ſtead of your being obliged to repeat a tedious roaſting. If you obſerve the 
ſigns of a ferruginous refractory pyrites, the operation muſt be performed with a 
ſtronger fire, and with much-greater ſpeed. However, you mult be careful not 
to perform it with too violent a fire: for a large proportion of copper is deſtroyed 


not only by the arſenic, but by the ſulphur ; and this happens even in veſſels. 


nearly.cloſed, when the ſulphur is expelled by a fire not quite ſo ſtrong. By re- 
peated and gentle ſublimation of the ſulphur in a veſſel, both very clean and 
well cloſed, this fact will be clearly ſeen. 

When the greateſt part of the ſulphur and the arſenic is diſſipated, you may 
make a ſtronger fire: but then it is proper to add a little fat. Cramer here accounts 
for the advantage produced by the fat, by obſerving, that it diſſolves minerak 
ſulphur. In fact, it reduces and volatilizes the laſt portions of arſenic, and at 


the ſame time, as he juſtly remarks, prevents that extreme ſcorification of the 


copper which would greatly impede its ſubſequent reduction. Hence he adds, 
the reaſon is plain, why aſſayers produce leſs metal in the trying of veins of cop- 
per, lead, and tin, than ſkilful ſmelters de in large operations. For the former 
perform the roaſting under a muffle, with a clear fire, and without any oily re- 


ducing matter; whereas the latter perform it in the middle of charcoal or of wood, 


* 


which conſtantiy tend to reduce the calces. p 
The darker and blacker the powder of the roaſted ore appears, the more cop- 
per you may expect from it. But the redder it looks, the leſs copper and the 
more iron it affords ; for roaſted copper diſſolved by ſulphur, or the acid of it, 
is very black; and iron, on the contrary, very red. 
| | - PRroczss V. 
(Cramer, proceſs. 40.) 


The precipitation of copper out of roaſted ore of the laſt proceſi... 


Divide the roaſted ore into two parts, and reckon each of them a centner : 


add to. it the ſame weight of ſandiver, and four times as much of. the black ons. 
| | 1 
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and mix them well together. Manage the reſt of the operation in every reſpe& - 
according to proceſs 1. The precipitated regulus will be ſlightly malleable, ſome- 
times brittle, now and then very much like pure copper in its colour, but ſome- 
times whitiſh, and even blackiſh. Whence it is moſt commonly called black 
copper, though it is not always of fo dark a colour. 

It is eaſy to conceive, that there is as great a difference between the ſeveral 
kinds of the metal called black copper, as there is between the pyritoſe and 
other copper ores accidentally mixed with other metallic and ſemi- metallic 
bodies. For all the metals, the ores of which are intermixed with the copper 
ores, being reduced, are precipitated together with the copper; which is brought 
about by means of the black flux. Hence, iron, lead, tin, the metallic part of 

antimony, biſmuth, are moſt commonly mixed with black copper in a variety 
of different proportions. Indeed, it is ſelf- evident, that gold and filver, which are 
diffolvable by all theſe matters, are collected in ſuch a regulus, when they have 
previouſly exiſted in the ore. And moreover, ſulphur and arſenic are not always 
entirely abſem.. For they can hardly be expelled ſo perfectly, by the many 
preceding roaſtings, but there will remain ſome veſtiges of them, which are not 
diſſipated by a ſudden melting, eſpecially in a clole veſſel, wherein the flux 
ſwimming at top hinders the action of the air. Indeed, arſenic. is rather fixed 
by the black flux, and aſſumes a reguline ſemi-metallic form, while it is at the 
{ame time preſerved from diſſipating by the copper. 


PRocEss VI. * 
. (Cramer, proceſs 44.) 
To reduce black copper into pure copper by ſcorification. 


Separate a ſpecimen of your black copper, of the weight of two docimaſtical 
centners at leaſt ; and perform this in the ſame manner, and with the ſame pre- 
cautions, as if you would detect a quantity of filver in black copper. 

Then with lute and coal-duſt make a bed in the cavity of a moiſtened teſt: 
when this bed is dry, put it under the muffle of the docimaſtical furnace, in the 
open orifice of which there muſt be bright burning coals, with which the teſt 
mult likewiſe be on all parts ſurrounded. When the whole is perfectly red-hot, 
put your copper into the fire alone, if it contains lead; but if it is entirely deprived 
of it, add a ſmall quantity of glaſs of lead, and with a pair of hand-bellows in- 
creaſe the fire, that the whole may ſpeedily melt: this done, let the fire be made 
a little leſs violent, and ſuch as will be ſufficient to keep the metallic maſs well 
- melted ; and not much greater. The melted maſs will boil, and ſcorias will be 
produced, that will gather at the circumference. All the heterogeneous matters 
being ar laſt partly diffipated, and partly turned to ſcorias, the ſurface of the 
pure melted copper will appear. As ſoon as you perceive this, take the pot out 
of the fire, and extinguiſh it in water: then examine it in a balance; and if lead 
has been at firſt mixed with your black copper, add to the"regulus remaining of 
the pure copper, one fifteenth part of its weight which the copper has loſt by 
means of the lead; then break it with a vice; and thus you will be able to judge 
by its colour and malleability, and by the ſurface of it after it is broken, whether 
the purifying of it has been well performed, or no. But whatever caution you 
may uſe in the performing of this proceſs, the product will notwithſtanding be 
always leſs in proportion than what you can obtain by a larger operation, pro- 
vided the copper be well purified in the ſmall trial. | 

Remarks. This is the laſt purifying of copper, whereby the ſeparation of the 

| 3 | ; heterogeneous 
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. heterogeneous bodies, begun in the foregoing proceſs, is completed as perfectly 
as it poſſibly can be. For, except gold and filver, all the other metals and 
femi-metals are partly diſſipated and partly burnt, together with the ſulphur and 
arſenic. For in the fuſion they either turn of themſelves to ſcoria or fumes, or 
this is performed by means of iron, which chiefly abſorbs ſemi-metals, ſulphur, 
and arſenic, and at the fame time they accelerate its deſtruction. Thus the 
copper is precipitated out of them pure: for it is ſelf-evident, that the unmetallic 
earth is expelled, the copper being reduced from a vitreſcent terreſtrial to a me- 
rallic ſtate ; and the arſenic being diffipated, by means of which the ſaid earth 
has been joined to the coarſer reguli of the firſt fuſion. But there is at the ſame 
time a conſiderable quantity of the copper that mixes with the ſcorias, though a 
great part of it may be reduced out of them by repeating the fuſion. 

The fire in this proceſs, muſt be applied with all poſſible ſpeed, to make it 


foon run: for, if you neglect this, much of your copper is burnt; becauſe copper 


that is only red-hot cleaves much ſooner, and in much greater quantity, into 
half-ſcorified ſcales, than it is diminiſhed in the ſame ume when melted. How- 
ever, too impetuous a fire, and one much greater than is neceſſary for its fuſion, 
deſtroys a much greater quantity of it than a fire only ſufficient to fuſe it. For 
this reaſon, when the purifying 1s finiſhed, the melted body muſt be extinguiſhed 
in water together with the veſſel, leſt, being already grown hard, it ſhould (till 


remain hot for a while; which mult be done very carefully to prevent dangerous 


exploſions. 
| The ſcoria of the above procefs frequently contains capper. To extract which, 
let two or three docimaſtical centners of the ſcoria, if it be charged with ſulphur, 
be beat to a ſubtle powder, and mix it, either alone, or, if its refractory nature 
requires it, with ſome very fuſible, common, pounded glaſs, without a reducing 
faline flux, and melt it in a cloſe veſſel, and ina fire having adraught of air; by 
which you will obtain a regulus. | | 
But when the ſcoria has little or no ſulphur at all in it, take one centner of it, 
and with the black flux manage it as you do the fuſible copper ore (proceſs 
I.); by which you will have pure regulus. SE 
| PRO Ess VII. | 
The following proceſs is tranſlated from Mr. Gellert's Elements of Effaying®.. 
1 | To eſſay copper ores. | | 

Roaſt a quintal of ore (after the manner deſcribed in proceſs IV.); add to it an 
equal quantity of borax, half a quintal of fuſible glaſs, and a quarter of a 
quintal of pitch; put the mixture in a crucible, .the inner ſurface. of which has 
been previouſly rubbed with a fluid paſte of charcoal-duſt and water; cover the 
whole with pounded glaſs mixed with a little borax, or with decrepitated ſea ſalt: 
put a lid on the crucible, which you will place in an air furnace, or in a blaſt 
turnace : when the fire ſhall have extended to the bottom of the coals, let it be 
excited briſkly during half an hour, that the crucible may be of a briſk red colour: 
then withdraw the crucible, and when it is cold break it: obſerve if the ſcoria be 
well made: ſeparate the regulus, which, ought to be ſemi-ductile, and weigh it. 
This regulus is black copper, which muſt be purified as in proceſs 6; | 

If the ore be very poor, and enveloped in much earthy and ſtony matters, to 


a quintal of it, a quintal and a half of borax, a quarter of a quintal of pitch, and. 


ten pounds of calx of lead or minium, muſt be added. The calx of lead will be- 
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revived, and will unite with the ſcattered particles of the copper, and together 
with theſe will fall to the bottom of the crucible, forming a compound regulus: 
When the ores of copper are very rich, half a quintal of borax and a quarter 
of a quintal of glaſs will be ſufficient for the reduction. If the ore is > 
with much antimony, a half or three quarters of a quintal of clean iron filings 
may be added; otherwiſe the large quantity of antimony. might deftroy the cop- 
per, eſpecially if the ore contained no lead. If iron be contained in copper ore, 
as in pyrites, ſome pounds of antimony, or of its regulus, may be added in the 
eſſay; as theſe ſubſtances more readily unite with iron than with copper, and 
therefore diſengage the latter metal from the former. ö 

ORES OF GOLD. From the unchangeableneſs of gold by the ſolvents 
uſually diſengaged in nature, it is comparatively very ſeldom found but in the 
native ſtate. In this ſtate it is never abſolutely pure, but always mixed either 
with ſilver, copper, or iron. It is uſually found in rocks of quartz, always in 
ſmall particles or maſſes. The ſands of ſeveral rivers afford it in ſmall plates or 
leaves. Moſt great rivers carry gold with them, even ſuch as do not take their 
Tiſe in mountains where gold is found. In the ſouth of France, in Tranſylvania, 
and elſewhere in Europe, this gold is ſeparated by waſhing off the ſand; but the 
produce is not ſufficient in general to pay any rent, or employ capital. It merely 
affords ſubſiſtence to ſuch poor families as apply to this ſpecies of induſtry, 


particularly after the torrents occaſioned by heavy rains. If a hundred pounds of 


{and contain twenty-four grains of gold, it is ſaid the ſeparation is worth attending 
to; but in Africa, five ꝓounds of ſand often contain fixty-three grains of gold, 
The heavieſt ſand, which is often black or red, yields moſt. | 
Daubenton diſtinguiſhes eight varieties of native gold. 1. In powder. 2. In 
grains. 3. In ſmall ſpangles. 4. In maſſes. 5. In filaments. 6. In branches like 
vegetables. 7. In ſmall plates; and 8. In octohedral cryſtals. Ye TED 
Gold is found mineralized by ſulphur together with iron, which is ſuppoſed to 
be the connecting medium. This is the auriferous pyrites. It is cloſe and com- 
pact, of a brighter and more lively yellow than the ordinary pyrites ; notwith- 
ſtanding which, they are, as Mongez lays. very difficult to be diſtinguiſhed. The 
gold cannot be extracted by aqua regia, or by amalgamation, but the laſt men- 
tioned author gives the following ſimple method for this purpoſe : Take a ſmall 
quantity of this pyrites, and digeſt it in the nitrous acid. All the foreign matters 
will be diſſolved, except the gold and ſulphur, which fall to the bottom. Waſh 
the reſidue under water till nothing more remains but a yellow brilliant powder. 
This is the gold. According to M. Sage, one half as much more gold is ex- 
tracted from the pyrites by this method, than by treatment with lead. This 
pyrites, according to Cronſtedt, ſometimes contains an ounce of gold in the 
hundred pounds. Some ſamples contain a portion of zinc as well as iron, and 
even copper, which gives the maſs a greeniſh tinge. It is found at Adelfors in 
Sweden, in Hungary, Mexico, the iſland of Sumatra, Switzerland, and Dauphiny 
in France. Cronſtedt remarks, that no pyrites ought to be deſpifed, which are 
found an tracts where gold ores are obtained. Brunnich on Cronſtedt affirms 
that the Tranſylvanian gold pyrites, in which no gold can be diſcovered by the 
eye, contained from fifty to one hundred and ten ounces, and upwards, in the 
hundred weight: and that thoſe where the gold appears in the pyrites like mixed 


Spaniſh ſnuff, contained two hundred and fifty ounces, but they are very ſcarce. - 


Gold is found in Hungary united with mercury and ſulphur, It is the auri- 
ferous cinnabar. | | 15 l 


5 | ? There 


arged 
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8 1 There is likewiſe a blend or ore of zinc found at Chemnitz in Hungary, which 
| Contains ſilver and gold. It is uſually of a red or black colour. 


Ih he auriferous ore of Nagayac in Tranſylvania is mentioned by Bes as 
PR compound of gold, filver, lead, and iron, mineralized by ſulphur. Sage, 
quoted by Mongez, remarks, that there are few ores which contain ſo numerous 

85 N of metallic matters. For it includes the red foliated and tranſparent 
blend, the ſpecular ore of antimony, copper, filver, and iron. This ore is of a 
gray colour, more or leſs. obſcure, in irregular maſſes; but ſometimes, alſo, it is 
compoſed of ſlender, flexible leaves of no great conſiſtency; it may be cut with 
a knife, is ſoluble in acids with efferyeſcence, and the ſolution appears clear and 
colourleſs. It often, according to Mongez, contains aerated manganeſe, and 
may be eaſily diſtinguiſhed from all the other gold -ores by expoſure to the fire. 
For the gold readily melts by the aſſiſtance of the lead which is preſent, and ex- 
udes through the maſs into ſmall globules. All the ſpecimens are not equally rich 
in gold. Aron Born, in his letter to Mr. Ferber, enumerates the following + 
rieties: 1. The ore of gold mineralized with galena, iron, and volatile particles. 
It is lamellated, gray, compoſed of ſmall, flexible, brilliant plates, as above de- 
ſcribed. It is found among red felt ſpar, or fat quartz. 2. Gold mixed With EY 
the gray filver ore, or molybdena, or antimony. 3. Gold mixed with iron and 
ſalptturated* arſenic. Its texture is filamentous, and its colour yellowiſh. It 
ſlightly reſembles the arſenical filver ore, mineralized by the reddiſh end. 
The auriferous ore f Nagayac, urged Lin: ob blow-pipe upon _— 
liquefies, and affords a white globuſreſembling ſilver, Which is brilliant an 
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malleable. Borax diffolves it without efferveſcence, '6r chatige of colour. Micro- ” „ 
coſmic ſalt attacks it with efferveſcence, and aſſumes an obſcure red colour, Which | 3 
diſappears by Fu the fuſion for a certain time. A metallic globule is r . = 
ceived” on the ſurface of the flux. | Te —_— L 1 
For other remarks on the treatment of gold and its ores, ſee the article Gol p. 
The new proceſs of amalgamation, invented by Baron Born, has very much en- | 
gaged the attention of mineralogiſts; for which reaſon, as well as for its own in 
trinſic value, I ſhall here give an account of the proceſs, from Raſpe's tranſlation — 
of the Baron's work on this ſubject*. | | | Be - —_— 
The amalgamation of gold and filver ores, in large operations, as well as 
in ſmaller aſſays, requires the following diſtin& operations: | 
Stamping, grinding, and ſifting. : 
Calcination, and repeated grinding and ſifting. ä 1 I 
Trituration. | AA 
Waſhing of the reſiduum. . | : F 
Eliquation of the amalgama. | | K 
Heating of the ſame. REES. pt | 9 
Diſtillation of the quickſilver preſſed from the amalgama. | 3 
| Refining of the heated quickſilver; and laſtly, | ' 
/ Management, uſe, and refining ofſu ch reſidua as ſtill appear to contain ſome | F 
| of the nobler metals. = | a 
: S .!tamping, grinding, and ſifting. | 
By theſe operations the picked ores, reguli, black copper, and reguline mix- 


tures (ſpeiſs) of metals and ſemi-metals are reduced-into fine powder; and their 
ſurfaces being thus increaſed, they mix and calcine better with the common or 
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naked in their metallic form. | 
alt there be ſulphur enough, or even a ſuperabundance of it, . calcination 
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rock falt, which is added to them.; otherwiſe, the calcining fire and the air could 

not act ſufficiently on the groſſer particles, nor could the vitriolic and marine 
acids * properly penetrate them, or a perfect deſulphuration and decompoſition 

of * ſubſtances be brought on, in which the gold and ſilver particles are d if 

iſed. | | | 

S" Theſe operations are performed at Glaſshutte, near Schemniz in Hungary, in 
dry ſtamps and mills; but at Joachimſthal in Bohemia, wet ftamps have been 
ſubſtituted, by which means the loſs of duſt unavoidable in the dry grinding, 
and alſo the injury otherwiſe done to the health of the workmen, are prevented. 


| | $5 Calcination. | | 

Sulphur can be expelled from ores in open fire and in cloſed veſſels, but imper- 
fectly, unleſs ſome proper ſubſtance be added. Thus, for example, corroſive 
fublimate is uſed in order to ſeparate the ſulphur from ſome ores; in this caſe 


the concentrated marine acid unites with the metallic, ſemi-merallic, and ſoluble 
*earthy particles, paſſes into the receiver with the arſenic and antimonial calx in 


the form of butter, and the diſengaged quickfilver ſublimates with the difen- 
gaged ſulphur ia the form of cinnabar. | | 


rom this an idea may be formed of the calcination of thoſe ores, which, be- 


_ des particles of native metal, contain diſguiſed gold and filver, which would 


never be got entirely by waſhing or other mechanical contrivances, without ſome 
chemical aſſiſtance. This is their calcination. By fire and air it decompoſes 
the ores, expels the ſulphug, puts the metallic and ſemi-metallic particles into 
A calciform ſtat, andy freeing the noble metals from their diſguiſes, exhibits them 


will produce this deſirable effect without any other addition. But as the vitriolic. 
acid acts on the ores, and diſengages the gold and filver particles only in pro- 
portion as it is produced from the ſulphur in more or leſs quantity, it is ſafer to 
depend on the marine rather than the vitriolic acid: and though common or 


rock ſalt, added in the proceſs of amalgamation of well calcined ores, anſwers this. 


end in ſome reſpects, yet it will ſerve better when mixed in proper proportions. 
with the earthy or metallic ores before they go to the calcining fire, thus under- 
going with them a fimilar calcination. The quantity in which it is to be added: 
muſt be determined by experience. When picked and halvan ores are calcined 


with common falt, the ſulphur and arſenic, if any, begin firſt to be diſengaged.. 


Part of the fulphur flies off undecompoſed, a great part is. converted into. phlo- 
giſton and vitriolic acid, which laſt, uniting with the alkaline and metallic earths. 
of the baſe metals and ſemi-metals, but in particular with the mineral alkali of. 


the common falt, forms with the firſt, different earthy and metallic 


re or 
leſs ſoluble) neutral ſalts, and with the laſt, Glauber's ſalt. The mari acid: 
thus diſengaged begins now to act like the vitriolic acid, and is abſorbed equally: 
by the-earths and the metallic calces. | | 4 


The vitriolic acid is. produced in the act of calcination, by the decompoſition of the ſulphur con · 
tained in the ores, and the marine acid proceeds from the common-falt, which is purpoſely added to. 
the ores, aud which is decompoſed by the vitriolic acid. A. Glauber's ſalt is formed by the union of. 
the laſt mentioned acid with the baſes of the common ſalt; and the marine acid, thus ſet. at liberty, 
attacks, diſſolves, and unites with the earthy matter, and alſo with the imperfe& metals of the ores, 
by which means the particles of gold and filver are freed from their diſguiſe or heterogeneous coverings, 
and laid opea to, and. fitted. for combination with the quickſilyer. This 
the proceſs. | | * 5 


3s is in lem words the theory gg 
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| The marine acid conſequently penetrates the alkaline and metallic earths more 
completely than the vitriolic alone; for if there be ſalt enough, it decompoſes all 


the vitriolic, earthy, and metallic neutral falts, by its different elective attractions, 


forming therewith various new deliqueſcent and very ſoluble earthy and metallic 
neutral falts, by which all the diſguiſed gold and ſilver particles are diſengaged, 
laid bare, and fitted for amalgamation. : 1 53644 
When auriferous, or filvery reguline mixtures of baſe metals and ſemi- metals 
(ſpeiſs) undergo calcination, fire and air will produce it in part, hut flowly and 
imperfectly; whereas with common ſalt, or properly its acid, it ſucceeds quicker 
and better. There is no ſulphur here, nor its acid, to decompoſe the ſalt and 
diſengage its acid; but common ſalt e by continued heat, it sacid is 
as it were phlogiſticated by the action of the fire, ſeparates from its alkaline baſis, 
and acts immediately as a ſolvent of the metallic and ſemi- metallic particles. 
The elective attract ion of theſe metals and ſemi- metals ſeems even to aſſiſt the 
decompoſition and power of the ſalt. + a 
The different mixtures of theſe reguli (ſpeiſs) account for the different muriatic, 
metallic, and ſemi-metallic neutral falts, For inſtance, the reguli produced by the 
fuſion of the Hungarian fallow, or gray copper ores, conſiſt of antimonial regulus, 
copper, gold, and filver, and ſometimes alfo of ſome arſenic and iron, which in 
the reguli of common antimonial gray copper ores, is but in a very inconſiderable 
proportion, The muriatic acid, diſengaged from the falt, unites (gold and 
filver excepted) with the other metals and ſemi-metals, which by calcination leave 
the gold and filver bare and undiſguſed. _ | 


The ſame thing happens in the calcination of auriferous or fire black 


coppers. By the addition of common ſalt, the copper, iron, atfenic, and fome- 
times the antimonial particles are not only calcined, but alſo moſt of the antimony 
and arſenic is volatilized and deſtroyed. | 
The cobalt reguli produced in the treatment of arſenical cobalt and ſilver ores, 
contain very often a great quantity of biſmuth. The calcination with comman- 
ſalt acts upon them in a ſimilar manner; but ſhould they abound in biſmutl 
which is exceedingly fuſible, this ſemi- metal muſt be taken out by eliquation 
before they can be well calcined, otherwiſe the biſmuth would run, and, if not 
wholly prevent, yet very much hinder the calcination of the other metallic and 
ſemi-metallic particles. . B27) 


In calcining reguline mixtures, which abound in antimony, and particularly 


in arſenic, it has been frequently found that more or leſs quantities of filver and 
copper are carried off by the antimonial and arſenical butter, which ariſes from 
the marine acid, chiefly when the calcining heat has been too ſudden and briſk 
for the purpoſe of a quick calcination of the antimony, and expeditious expulſion 
of the arſenic; for theſe volatile ſemi-metals acquire, by the muriatic acid, a much 


greater than their natural power to carry off and volatilize even the fineſt metals. 


Whatever theſe reguline mixtures are, or may be, they muſt have gone through 
the ſtamps and mills, and have been completely pulveriſed before they can be 
committed to the calcining fire, which is a flaming fire kept up by the worſt of 
fuel ; or to the calcining 1 which conſiſts of two hearths, which, taken 


together, are 11 or 12 feet by five, of a grate, ſmoke and duſt chambers, com- | 


municating with a flue, and ſliding duſt-ftoppers or duſt dampers. 


The reguline mixtures are produced in the fuſion of cobaltic, arſenical, and antimonial ores. 
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The proportion and mixture of the picked and halvan or ſtamp - ſtuff is (in 
Hungary) determined by and depends upon the reſpective produce of the mines 
and ſtamps, which is commonly two in three; and with regard to the ſilver, upon 
their average produce. The proportion of the ſalt is regulated and determined 
by the more or leſs quantity of the ſulphur of the ſaid picked and halvan ores. 

Thus, for example, a whole work, parcel, or ſtem of a calcining furnace in 
the quick-mills in Lower Hungary, conſiſts of 30 cwt. one-third or 10 cwt. of 
which are pulveriſed picked ore, and two-thirds or 20 cwt. pulveriſed ſtamp or 
halvan-ore. Sometimes it conſiſts of two-fifths of the former and three fifths of 
the latter; and in that porportion it contains, upon an average, three and a half, 
three and three-quarters, or four ounces of ſilver per cwt. To ſuch a mixture 
they generally add eight per cent. of rock-ſalt *. 1 | 

Tue calcination of ſpeifs or reguline mixtures of baſe metals and ſemi-metals, 
of filvery black coppers, and of leadiſh ores, requires, over and above the ſalt, 
an addition of quick-lime, from four to ten and twelve per cent. For theſe me- 
tallie mixtures otherwiſe riſe amazingly in the calcining heat, and the ſpeiſs and 

black coppers are in particular apt to turn clammy, and to leave clots in which 
many particles remain uncalcined; but both theſe inconveniences are coun- 
teracted by the lime. It prevents the immediate contact of the metallic 32 
and their running in the calcining fire: moreover, as it increaſes the ſurface of 
the whole mixture, the ſingle parts of the ſame are more effectually acted upon, 
calcined, and laid bare by the fire, air, and muriatic acid. 
Exen the ſilver regulus, and raw-ſtone, and the lead and copper reguli, bear a. 
- moderate additign of lime. | * | ED 8 
When the fulfface is properly heated, and the doors of the duft-chambers, and 
the fliding-dampers, or duſt-catchers of the flue, are ſhut, the whole parcel of 
ore (viz. 30 cwt.) is run by wheel-barrows on the flat top of the furnace, when 
having been equally ſpread into an even ſurface, the proper proportion of ſalt and: 
e is ſifted over it, and the whole is turned and worked with iron rakes and. 
oks, in every direction, until the whole is perfectly and equally mixed. Thus 
prepared, it is ſpread into a ſquare ſurface, and marked into equal diviſions, 
which, in due ſucceſſion, are let down (in 8 cwt. parcels) on the upper hearth, 
by means of a funnel, which opens upon 1t through the lower vault or floor of the: 
furnace. On this hearth it muſt beſpread and extended equally, that the moiſture- 
of the ſtamp or halvan-ore may be expelled, before it is ſhoved down on the 
lower hearth : after which the upper hearth is immediately filled again with _ 
another quantity, that exſiccation and calcination may be performed at the fame: 
time, by the ſame fire. | | ET 7 

la the calcination, the following phenomena take place: on the ſurface of the- 
picked and halvan-ores, when brought on the lower hearth, and ftirred, an un-. 
dulating motion is obſerved, and a volatile ſulphureous acid ſmell is perceived; 
after which the ſulphur begins to diſengage itſelf burning, covering the whole 
(when the ores are very ſulphureous) with a blue flame, and flying off at laſt in 
the form of a whitiſh thick ſuffocating ſmoke. 5 | 

Whilſt the ſulphur is thus diſengaged and decompoſed in a low or gentle fire, 

the vitriolic acid, thence. produced, decompoſes the common ſalt, combines. 


1 


If pan - ſalt ſhould be uſed, and prove of an inferior quality on account of fixed ammoniac /cabe _ + 
falta) and magneſia, left in it by too briſk boiling, &c. then the proportion mult be different. Eight 
par cond. of pan-ſalt will do for ſilver ore; but copper regulus frequently requires ten per cent, and . 
k copper twelve per cent. 3 . : 
3 | with 
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with its mineral alkali, and diſengages the marine acid, which preſently unites 
with the alkaline and merallic earths. . 
riſe, extend, and increaſe in bulk and ſurface. It begins to look like wet aſhes 
and to diffuſe a mixed, ſulphureous, ſaline, acid ſmell, which proceeds from a 
lighter whitiſh or grayiſh blue ſmoke flying off from the ſurface. 

From this inſtant the fire and furnace may be kept a little brighter, yet the ore 
muſt be continually ſtirred and turned over from one fide of the furnace to the 
other; otherwiſe it would be calcined unequally, and ſome particles would remain 
undecompoled. If the furnace and fire were kept too bright, the ſulphur, arſenic, 
and ſaline acid particles, too briſkly expelled, would unavoidably carry Hong 
with them, and volatilize many other, nay even metallic particles “. 

When the ſulphur begins to diſengage, the ore changes its colour ; ; 1t changes- 
again when the calcination is over at its riſing and ſubſidence. The ſulphureous 
acid ſmell diſappears when the ore that had been riſing begins to fink, and the 
clotting ceaſes, then part of the mariatic acid flies off. On taking a ladle full 
of it for proof, or even on ſmelling the whitiſh rarefied ſmoke near the back- 
door of the furnace, the ſmell of pure marine acid, or of volatile ſpirit of falt, i is 
perceived. | 

Moſt ores and mixtures of ores, chiefly when comlniey a great proportion of 
pyrites, or when there happens to be ſulphurated copper ore, ſhew at this period 
a luminous phoſphoric appearance, when ſuddenly taken from the hearth, and 
immediately examined in the dark. In a moderate heat and cold weather, they 
hkewife ſhew, during theirring, bright luminous ſparks, flying and EL 
about like fire-work. - 

W hen the ſulphur is fulficiehvlyexpelled, and part of the marine acid is gone; 
when the whole begins to ſubſide, and the clotting to be leſs; and” when all the 
| „C have appeared, then the calcination s deemed * 

be perfect | 

The colour of the calcined ores and halvans is genen iy fed, reddiſh ants 
dark red, or red-brown, according to the proportion of the earthy and metallic 
particles, or of the ſulphur they contained. They are of a lighter and higher 
red when very earthy ; brown when very coppery, or mixed with manganeſe. | 

d yellowiſh red when lead prevails in their mixture. 

Copper reguli, containing a much greater proportiorrof ſulphur, muft undergo 
a longer calcining heat than other mixtures of ores and halvans. When mixed: 
with lead, or antimony and arfenic, they muſt be put to calcine not only with. 
common falt, but alſo with a proportionate quantity of quick- lime, that the exceſs 
of muriatic acid may be taken from the butter of antimony and arſenic, and from 
the plumbum corneum which are produced during the calcination, and be ab- 
ſorbed by the lime, which prevents the untoward clotting of the particles. 

The fame cautions muſt be obſerved in the calcination of the reguline mix-- 
tures (ſpeiſs) of baſe metals and ſemi · metals, and of the filvery black coppers, 
for they alſo contain a conſiderable proportion of antimony and arſenic. If not 
calcined with lime, along with the common falt, they pack at the very inſtant 
the regulus of antimony and arſenic is, calcined and volatilized, in the form of a 


Though the fire be ever ſo cautiouſly conducted, ſome particles of the ore will be a off and- 
loſt. This chiefly happens in the firſt ſtage of the fire, for then during the ſtirring of the ore, ſome: 

2 are taken up and carried away by the current of rarefied air, or during the riſing of the mix- 
ture, by means of the ſulphur and marine acid. This may be in ſome meaſure — Fo keeping 
the -er of the upper hearth ſhut; by avoiding to ſtir the mixture. while it. duſts, &c. Kc 


White. 


At this time the ore begins to clot, to 


fully diſengaged. 
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white very thick ſmoke, which i is brought about very expeditiouſly by the diſen- 
gaged marine acid. 

The reguling mixtures (ſpeiſs) of metals and ſemi-metals, and the black coppers, 
containing little or no ſulphur, the common ſalt calcined with them is decompoſed 
by the action of the fire. The marine acid, thus ſet free, promotes their calcination, 


and forms with their calces different perfect or imperfe& neutral ſalts, diſengages 


the diſguiſed gold and filver particles, whilſt the mineral alkali remains free and in 
a cauſtic ſtate : for, in the dry way, the marine acid leaves its alkali, and combines 
with the metals and their calces; but, by ſubſequent ſolution in water, it returns 
to the alkali, forming again with ãt common ſalt, and conſequently lets go the 
metals, ſemi-metals, and earthy particles, before in ſolution. 

In the calcination of theſe metallic mixtures and the copper reguli, the before- 
mentioned luminous phoſphorie appearance does not take place; but the flame 
which paſſes over them affects various colours, and in particular the red and 
blue, both owing to volatilized particles of copper. 

When antimonial ſtone, copper reguli, and reguline mixtures of metals and 
ſemi-metals are put to calcine, the antimony calcines firſt, forming a white calx 
in the flues and other paſſages; arſenical mixtures diffuſe a white ſmoke and 
garlic ſmell ; thoſe which abound in lead and zinc (which laſt require a ſtronger 


and longer fire) produce ſaturnine zincous ſmoke and white flowers. 


When the calcination of theſe metallic mixtures is perfected, and the remainder 


is cooled, their calces appear browniſh gray, or dark gray; and thoſe of the 


_ Kone and copper reguli of a more or leſs ſaturated redgolour, except thoſe which 
Abound in lead. 


Tue ſureſt ſymptoms, however, of their perfect calcination, are collectively 


the riſing and finking of the mixtures, their colour, and the acrid ſmell of the 
marine acid. Then only the gold and filver particles may be deemed to be 


| 12 and grinding after calcination. © » 

The grinding and fifting of the ſtuff is as neceſſary after as before calcination, 
becauſe the ſtamp and halvan-ſtuff, which is mixed up with the picked ore, could 
not be ſifted or ground previous to its calcination, on account of its moiſture. 


This further grinding and ſifting ſerves likewiſe fully to pulverize and equalize the 


2 of the reguline mixtures (ſpeiſs) of metals and ſemi- metals, and of the cop- 
li. 

If eſe coarſer particles were ſuffered to remain as they are, they might {till 
diſguiſe many gold and filver particles, and guard them againſt amalgamation. 

This repeated grinding and ſifting may be diſpenſed with when the whole ſtuff 
is of an equal fize and {ufficiently fine; but its clots will at any rate require exa- 
mination, whether they be ſoluble in water or not, for thoſe of leady and metal- 
lic mixtures remain inſoluble. If ſoluble, and not leaving ſharp coarſe particles 
betweea the fingers, they want neither grinding nor ſifting, but they muſt go 
through both theſe operations when inſoluble, and when they TP ſuch mare 
particles on being rubbed between the fingers. 


Trituration, boiling, and amalgamation of the calcined Puff. 
By amalgamation we underſtand that mechanical and chemical operation, 


in which, by means of quickſilver, heat, uninterrupted motion, and ſucceſ-_ 


five contact of the particles, —gold and filver (previouſly diſengaged from their 
diſguiſes*by calcination and pulveriſation) are extracted from their earthy, me- 
tallic, or mind matrixes, and combined with n 

« * If 


d 
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If the ores have been duly pulveriſed and calcined, the ſucceſs of trituration 5 
or amalgamation moſtly depends on the proper proportions of thegguickfilver: - 
and water which are added to the ſtuff: it likewiſe depends on the goodneſs and 
conſtruction of the ftirring apparatus, by which che whole mixture is kept in 
eonſtant motion and mutual contact. Even the degree of heat, and the 
quickneſs of the trituration or ſtirring, contribute to the quickEt and perfect 
amalgamation. 1 3 N 8 1 
To determine the —— of quickſilver, the weight and bulk of the calcined. 
Muff are to be conſidered. The lighter the ſtuff, the more voluminous it will 
prove, and conſequently the gold and ſilver will be the more diſperſed. In this caſe - 

FY the quantity of quickſilver muſt be proportioned to the maſs. Thus, for exam- 

" ple, 2 cwt. of picked ore and halvans are more bulky than 2 cwt. of calcined - 
copper regulus or other reguli. The former, therefore, require a larger quantity 0 
of quickſilver. 3 | | | | | 

Both in ſmall and great operations, experience has determined, that an exceſs 
of quickſilver is never hurtful, and that, on the contrary, a ſcanty proportion 
is attended with loſſes. It may be taken in the proportion of one to two, that is 
1 cwt,. of quickſilver to 2 cwt. of ftuff, In this proportion it does not increaſe 
the coſt of walhing and preſſing, nor is any loſs of quickſilver incurred; the full 
produce of noble metal is thus fecured, and the reſiduum is left poorer. 

The veſſels or boilers, in which the q Hiekſilver and ſtuff are triturated, are of 

copper, of an inverted conical form, and with a concave bottom. No boiling 
"hear required: a heat of 50 or 60? is ſufficient. | | 0 
No more water is required than what will foak into and make the ſtuff liquid. 
Exceſs of water makes the quiekſilver fink too faſt, and keeps the lighter and 
finer particles of the metals floating on the ſurface ; which of courſe prevents the 
perfect ſucceſs of the operation. On the other hand, too little water leaves 
the ſtuff too thick, which makes the ſtirring very troubleſome ; , moreover, the 
evaporation of the water ſoon forms a dry and bard cruſt on the ſides of the boiler, 
which is attended with. loſs of filver in the reſiduum. Experience mult deter- 
mine the proper reſpective meafure of water. | _— | 

The ſtirring apparatus is put into motion by means of a water- wheel. 

The ſtirrers or ſtirring racks (which were at firſt made of copper, but have 
ſince been found to anſwer better when made of wood) are circular ſegments 

* correſponding with. the ſides and bottom of the boiler. | | 

. Experience only can determine how long the reſpectiue ſtuffs muſt be triturated 

4 with quickſilver. It has been found that ſome ſtuff yields its gold and filver 
| to the quickſilver, perfectly and completely within eight or ten hours; other 
mixtures require a trituration of 12 or-15 hours. Exceſs of time or longer tri- 
turation is never hurtful ;. too little of it will often leſſen the produce. 


Waſhing of the triturated leavings, or refiduum.. 


The object of the trituration already deſcribed, was to unite-the- gold and ſilver 
particles of the. calcined ſtuff into an amalgama with quickfilver : the object 
of this waſhing, is. the ſeparation of this rich amalgama from the leavings 
or reſiduum. * +.4 5 

This waſhing is performed in a large tub, of a conical form, with. a rake within 
it, contrived ſo as to be thrown into a rotatory motion, by a water-wheel, or by 
hands; with fide cocks for drawing off the water; and with a. bottom cock for 
tapping off the amalgama or quickſilver. | 8 8 
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and ſtony matter, being much lighter, is kept floating. When "hh whole has 
been ſufficiently ſtirred about in this manner with the water, the bottom cock 
che waſhing · tub is opened, and the quickſilver and amalgama are thereby let ont; 
after which one (or more) of the fide cocks (whichgge fixed at ee n 
N to let out the thin liquid ſtuff “. 


. Eliquation of the quickſtver and amalgama. FA * 


> 4 quickſileer, triturated with rich ſtuffs, is, trained . 4 kind of 
- fikrum; for the rpoſe of bringing the gold and filyer particles into a ſmaller 
compaſs, and of ſeparating them from the exceſs of quickfilver ; alborgh > the 
whole can never be ſeparated but by fire. 
This is done by means of a box, on the circular opening of which lies an iron 
ring, to which is fixed a bag of linen damaſk. The quickſilver (its ſurface hav- 
ing been previouſly cleanſed with a ſponge from any muddy water or ſtuff that 
might adhere to 1:) is poured in ſmall quantities into this bag by one rſon, 4 
whilſt another preſſes it with his hands, until the ball of amalgama, collecting and 
forming apace, does no longer yield any quickſilver. When the ball becomes too 
big for preſſure with two hands, it is ken out, and another is formed in the 
ſame manner, until all the quickſilver is gone through, tl e * The balls of 
- ® amalgama are put into a wooden box. 
The quickſilver which has been ſtrained doings the tag (and which 775 | 
contains from 20 to 30 penny- weights of gold ſilver 
a reſervoir under the box, and ſerves again 
of ore f. 


3 


per cwt.) i is collected in 
e with freſh * 


* Cold extinction (of which an account will * 
8 has been ſucceſsfully introduced i in Bohemia, in 
on ers 

- + It is remarkable, that the greateſt part of the and filver remains ſuſpended in the quickſilver, 
when preſſed through warm as 7 comes from the waſhing tub; and that, when left undiſturbed to cool, 
the amalgama congeals and ſinks to the bottom. In freezing cold the — a appears cryitallized 
internally, and ſeems, like antimony, to eonſiſt of ſhort = hos croſſing each other, and even - 
Appearing on its 8 a 8 
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